
2 8 0  B I B L I O G ~  OF F I S C ~ E R - T R O P S C ~  S~/'NTIKESIS AND RELATED PROCESSES 

2110. Lzw~s,  W.  IL,  GI~raz~'~n, E. R. ,  x~m iRkEd, W~A. 
l l eae t ion  of  Me thane  W i t h  Copper Oxide  in  a Fluid- 
i sed  Bed .  Ind.  Eng .  Chem., voL 4/ ,  1949, pp. 1227- 
1237;  Chem.  Abs., col. 43, 1949, p. 7199. 
l~esc t ioa  be tween  CH~ and  Cu0  depos i ted  on sil ica 

gel ,  w h e n  s tu ich iometr ica l ly  controlled t o  g i v e  a meta l  
O~.: C r a t i o  of  1.O o r  s l ight ly grea te r ,  i s  a n  effective 

m e a n s  o£p roduc ing  CO and  H :  in a molal  r a t i o  of  about 
1 : 2. iReactinu r a t e s  a r e  h igh  enough So t h a t  there  i s  
no  reason  f o r  t empera tu re s  to be f u r i n  excess  of those 
r equ i red  by  e q u i l i b r i u m  I n  a f la ldizat inn uni t  w i th  a 
4-it- bed a t  1,640 ° F.  and  1 atm,, 94% CH~ decomposi t ion 
w a s  obta ined w i t h  a select ivi ty of 92%. H i g h e r  ~con- 
ve r s ions  could be obtained wi th  a h i g h e r  temper~tt~re 
o r  a g r e a t e r  bed depth.  The  da ta  w e r e  corre la ted  on 
t h e  a s s u m p t i o n  tha t  the  l imi t ing  f ac to r  i s  the  re~ct ion  
o f  CO, and  w a t e r  vapo r  w i t h  C I ~  The  C H , - C u O  reac- 
t i on  occurs in  2 s t e p s :  An ini t ia l  s tep  t h u t  resul t s  in 
t h e  r a p i d  reduct ion  of  Cu and  the  s imul taneous  com- 
ple te  ox ida t ion  of  p a r t  of the  Cl~  and  a 2d step t h a t  
i s  rn te-control l ing  and  consists  of t he  r e f o r m i n g  of the 
r e m a i n i n g  CH~ wi th  CO-. and  H~0 produced  b y  the l s ~  
s tep  to f o r m  CO and :8~. The  ra t e s  o f  t h e  r e f o r m i n g :  

: r e a c t i o n s  ove r  Cu On Silica gel a r e  contr011ed by chemi-:  : 
: ee l  reac t ion  and  n o t  by gaseous diffusiom : 

21i~i T. ,m.~,  in. [P rog re s s  i n  La rge -Sca le  Prodnc~loa' ::: i~(~ • L A : i  '~  octane-no, level  to s a t i s fy  a 1 0 : 1  compression ra t io  
of  Oxygen.]  Gltickauf,  col.  ~ ,  1936, pp. 114-;118~ :~ I i ' ~ t n e  capable of  g iv ing  about  30% more  mi les  p e r  gal .  
Chem.  Abs., voh 30, 1936, p. 6142. ~ i ~-~aan present  e n ~ n e s .  
Methods  of  f r a c t i o n a t i n g  l iqu id  a i r  f o r  (h a t e  ~I17 ~ B u r e a u  of M/nes ~Iodified F tscher -  

cussed. T h e  Fr i inkl  me thod  employin~ TroPecl~ P lan t .  Oi l  Gas  3"our., c o l  49, No. 17, 1950, 
g e n e r a t o r s  in  h e a t  exchange ,  i n s t e a d  
exchanges ,  h a s  proved m o s t  efficient. 98% 0~ can now pp. 42--43. 
be produced  a t  1.5 pf. pe r  m.  ~ ; ~ '  Bureau  of Mines  80-100-bbl~per-day p l an t  for  con- 

. Lz~o~ ,  A . E .  See  abs.  3668. "~ : : ' :  e r t ing  coal to oil by  amodi f led  Flscher-Tropsch process  
¢ill be tested th i s  f a l l  ,with a v i ew t o  beginning  in te  ~ 

2115, L ~ z ,  B. F,  : P l ans  f o r  H u g e  Synthe t ic  P l an t s  Pad.  ~:;: ~ated operat ions n e x t  year .  The  p lan t  wi l l  consist  of  5 
rust ic ,  Oil Gas ;]'our., co l . '46 ,  No. 40 1948, p. 38. ~ ~ tails, respect ively f o r  O~ production, c o a l  gasif ication,  
B .  K .  Brown,  in a r e c e n t  a p p e a r a n c e  before  a c o ~  ~as purification, hydrocarbon synthesis ,  and  d i s t i l l a -  

ion. The  gas thea t ion  uni t  has  been developed b y  KoI~ 
mrs Co.; i t  conver t s  pulverized coal under  p r e s su re  
nto synthesis  g a s  by  the  aid of s t eam and  O~ T h e  

r uses  about  28 tons of coal, 24 of  0 , ,  and  35 of  
s t e a m  to produce some 2,000,000 cu. f t .  o f  

"28~" 

f r o m  each C. T h e  r e l a t ion  of  the  s t r u c t u r e  to either" 
the  f e r t i l e  o r  aus ten i te  s t ruc tures  i s  no t  v e r y  obvioUs. 

Vxs~z~, F. g e e  abs.  2824. 
2121. L r r K z ~ o u s ,  E.  E.  H y d r o g e n a t i o n  of  ~Ntckel r zor ~ are ~ : ! ~  ~ : 

g in t e rmi t t en t  re: : i = ~ \ ~  Carbonyl. Ind .  Eng .  Chem., col. 31, 1939, p. 1060;~ 
of  counterearrent  ~ :  : Chem. Abs., col. 33, 1939, p. 7498. 

I n  reply to abs~ 456, LI tkenhous  suppor t s  the  h~;- 98% O~ can now ": B I / :  
.~ : : ; :  ~ v  pe thes i s  t h a t  the  pr inc ipa l  react ion is  2C-l-2HffiO=Cl~-{-: 

40, 1948 D. 38. ~ ::'J:,~ : genat ion  of  Nickel  Carbonyl. Ind .  E n g  Chem., col. 
nee before  a eo~:i  ~ ~ 29,1937, pp. 934-938; Brennstoff-Chem.,  CoL 18,1937, 
t Gove rnmen t  pr~.'::~ ~ i ~ t  p. 468 ; Chem. Abs., v e t  31, 1937, p. 68;?,0. " " 

~ction program.f~:::~i i J ~  ~'t 
er  day  h a s  no JU~ ~ : ~ ; ~ , t  
~ m i l i t a r y s e c u t i ~ :  ~: ~=~"  gastfier  u~ - 

T h e  costs have ~:: J : ' ~ :  superheateu 
i s  expected, to be: : ~ !  r a w  synthesis  
a n d  Government .  :~- ~-~ ' : : tn te rna l ly  coo 

The  coal  indus t ry  would  need  to be revolut ionized ~ : ~  ¢i'~ inr,, synthet ic  
thau % . ~ !  s tant ly  flowi~ 
,000,000: "~:'~!:~i:: daily production 
uer  d .~ : : t ~ : , :  plant  will 
- o~~ I!~ 10-~ bbl. 

CO~. 

gress i0na l  subcommittee,  d e c l a r e d  t h a t  Gove rnmen t  pro?- ' '~ ,~ 
pesa is  f o r  t he  in i t ia t ion of  a cons t ruc t ion  p r o g r a m . ~ : ~ : i ]  According- to the  opiuion of va r i ous  inves t iga tors ,  
supply  2,000,000 bbl. o f  syn the t i c  oil pe r  day  h a s  no JU~ ~i--, :J Ni(CO)~ is  the  in t e rmed ia t e  product  in  the  hydrogana-  
t i f icution e i ther  f rom the  s t a n d p o i n t  of m i l i t a r y  secuti~r ~:~ii | l ien of C0  over  N t  as  catalyst .  I n  order  to  explain  t h i s  
or  the  Cost in money, men,  a n d  s t e e l  T h e  costs have ~ ~| g a s  daily.  The  conver ter  wi l l  be of the  reaction mechan i sm and  to de te rmine  the  equi l ibr ium 
not  y e t  been determined,  b u t  a s t u d y  i s  expected. to  be ~ " ! of the  ensuing react ion,  Ni(CO)~ w a s  r eac t ed  w i t h  EG cooled type  hav ing  a flutdized bed of g ranu-  
m a d e  by  fue l  exper ts  f r o m  i n d u s t r y  a n d  Government .  . : - I  lar,,  synthet ic- lq~,  type  ca ta lys t  suspended, in . .a  con:  in  the  r a t io  of 1 :  4. T h e  tests  w e r e  p e r f o r m e d  25 ° -  
produce  the  requi red  468,000,000 tons o r  more  thau ~ s tant ly  flowing body of coolant oil. The  ant impa~ea "400° and  1-75 a tm.  i n  a N i  tube 61 cm. long. The  end 
of ou r  h ighes t  annua l  p roduc t ion  ; to p rov ide  2,000,000 : daily production o f  the  gas .synthes is  demons t ra t ion  gas  was  ana lyzed;  and,  oa the bas i s  o f  the  analys is ,  " 
bbL of  0il pe r  d a y :  To p r0duce  even  500,000 bbL p~ plant will include 55-60 bbl. of 7~-pctane-no. gasoline,  the  equi l ibr ium cons tan ts  were  de t e rmined  and  com- 

10-12 bbl. o~: 80 ce tane  uieset ou ann  approx imate ly  pared wi th  the  d a t a  in the  l i t e ra ture  ; a t i a tm .Nl (CO)~ :  
f r o m  n a t u r a l  gas  would r e q u i r e  the  consumpt ion  12 bbl of heavy  oils and  waxes  sui table  for  c r a c k i n g  is s table a t  abou t  1O0"; but  sh_ortly a b o : : ,  i t  d ~ c o : p : : e :  ~ 

 111   ,AB ¸  GasifleationWithSt0 mand0 - thegasprodu0ed,n19 6 To erect the required planls k e°mpletelYio i   % ve2 L- e:  ; 
gan  Method  fo r  Calculat ing Resul t s  a n d  E x t s u t  of to p roduce  the  proposed q u a n t i t y  o£ oil would  require "|-~:~:'~ s t o e •  : . t ion of H.O u , : " - " ses 
iRe-forming.] Gas- u. ~Vasserfach vat.  83 1940 pp huge  a m o u n t s  of s t se l - -34  tons  pe r  ton of  oil f r o m  shale |-~:)'~ 2118 F u e l s  Inves t i su t i0n . .  0 i l  Gas ;lour., vm.  of t h e  end g a s  c~nsists  of H-.0, which t h e n  aecrea  
669-672, 68S--691; Chem Abs., vo1~'35, 19-~.1 . 30621 p e r d a y .  49 tons f rom n a t u r a l  g a s ,  and  TO tons  f r o m  ee~l | i ' i ~  ~ a~" No 45"1951 pp. 46-47.~ : wi th  f u r t h e r ' r i s e  in tempera ture .  L ikewise  CH~ and: : 

" " - ' P - not including the steel for the production of the raw ~n-~. ~ |~ "--~( ' ~' " ~ : • '-=, " '~^~ee began its investi- CO are at a maximum at about 350 ° with 2Ovo o~ ~ne . 3Iethod. h a s  been., developed for  ca lcu la t ing  the  volu- - • • - ~ , o " L:.~.~ __natRe e z m e r m r  ~ a l r s  ~ u ~ m ~  ~ - - " " ~ ~ L ...~o~-~° ~̂ ~ ~'x-~ . . . .  . r m .  a r e  basical ly the  
m e t r m  compos l tmn of a genera to r  o r  re - fo rmed  gas  t e r m t - - w h e r e a s l t  take~ onl~ _6 tons  to Produce a ton of ~ ~ation of the p re sen t  and fu tu re  fuel  s l t u a h o n  l a s t  end gas.  ~.ne u l a ~  ~ n t  tha t  the  s tab le :  l imi t  0£ " 
based  dn t h e  knowledge  0f the  fuel  compOsit ion and the~ ~1 I, r o m  petroleum a t  a n e w  r e n n e r y  in  a n e w  fleld.~:i: ~ ! ~  ~eekwithadiSCUSsionofalienergyresources.:-lt~was - same ,  as  a L ; ~  - ~ . ~ - ~ r e s s u r e  va r i e s  a f  :higher tern- . . . .  
f .asif lcation med ium s  ~uoh - ~  ~ f o - ~  -~ ~ wi~h ~ ~u r rne rmore ,  i~ is Known t u a t  g a s  or  coal  can  be used | : ~  . . .  --, *~^~ ~ ~ e r v ~ s  ef  Coal and  oil w o m a  oe ~ i ~ u ] ~  w ~ .  r.o.-~, ~ . . . . .  ^ .  ~ ~ 1 o  
~leln of dimensionles~ fac~0rs~for~e fue~.'~-~asif~cat~on more economicalh" as such than converted into oil It ~'~ ~euev~eu.~"~or'man~-~ears at the present rate o£ peratures For example at 7o arm. ~'~l~?y~ ure~s~e " 
m~diums etc ~m,,~ .~a ~a~ .~ ~-~.~- ~i~,, is his convletlon that more oll can be prodnced qumker |'~';~ ~ ~- z~: WaS ae-reed that research on syn- up to about-- • ."' ~ . _.~'^ .~ .... o~-~ " 

: !alien of the water-gas composition :and requirements : by making stee ~ ava~!able t0 ~tl~e pet.ro!enm md.nstry,-I~, ~ thetic liquid fuels should be vlgorously prosecu ted hut : up to ,o atm-ls v.~: ~ ~YCH, and CO maintain almOSt, : 
for fuel, gasificat[0n mediums, and eflidiency The el- ,~.an ~y any omer memou anti man tne proauctisn of -that no commercial plants should be built until pr °- ion me comP0st~?n; ~ fa~Iv la~'e amount df C~dep0sits : "~ 
feet of changes in ~del or gasification mediums and dqt~a zuels ~m'eruoe petroleum:should be given the duction is. economically fcasihle.. The foreCast was th e same r!~tm. ~,~,~[ disappears with rising tern= : . 
other variables can be followed, and one can Secure a prezere.nce; .~e appears to be in favor of developing . J~ made that when synthetic fuels come into the procure in th.e reac~on ~u~ m'~oducts ~G() CH~ and H.O ob- 
nieture,. Of the  effect ~.nf ,,all . . . . . . . . . . . . .  ~,~.~n.~ a .  tho g o ~ f l . ~ n ,  synme~ie  tuei  proauc~ion, ou t  less  pal, liutlv, and  more |-"~:~ ' -  ~ne ne~.wK~ '̂t- ~e . . . .  n~l and ~q.tural-gas pipe lines, now p e r a m r e  ~u~ ~-~, ~, • • - "~" "~'~'~v, ~r~ ,̂ ~ .~a::'t~o"~ . . . . . . . .  ' 
o r  r e f o r m i n ~  r o ~ u ~  E x - - , - ~  . . . . .  ~ . . .  ~ .~t-o sound y over  a period of  y e a r s  r a t h e r  t h a n  by  forced | ~  ~ ~ - - ~ -  ~- . . . . .  ntr~ will  provide  a ready-made  ~ rained in the hydrogana tmn  o~ ~ t  ~ ~ ~ , -  + ~  

~, . . . . . . .  ~..~- ~ g~.~ . . . . . . . .  ' idevetopmen~ : " ~[~-~:~e spreauzng u . ~  ~ =  ~v~ ~he new fuels  wtth" those tha t  S a b a t i e r a n d  ~encterens zoun~ ~a ~ =  • w a t e r  gas ,  cont inuous  gas i f ca t ion  wi th  s t e a m  and 0~ - " • " J ~ ' .  t ransporta t ion s y s t e m  fo r  t • .. = ~ v~ ~¢ seen t h a t  the  reac t ion  
and the re-formin ~ of CH~ and h dro caution as as 2116 ~ s nthetic Fuels Pro~zrnm Oil Gas Zour -~;~'~ ~ . . . .  , hydrogenauon o~ ~- ~ ~,~, ~nn~ vnhms -o~'er the : ~. Y g -. g , " . " Y ~ " ", .~'~ , LIPKA H. ~e~abs. 2479. : • o O OH.O~CO.-l-~ gave ~on ........ - ..... - . 
wel t  as  the  product ion of gas  fo r  s y n t h e t m  purposes, col. 40, No. 44, 1948, pp.  3S-39: , : . [ ! ,~ r  ~ ~ ~ - ~ . - - - . - ~  ~ M I B S t ruc tu re  o f  - ~_-~,Z :.::~^~,^n'~a~i.e whereas  Other possible reaet tons _ • 
Calcula ted  va lues  ag ree  wi th  those found~ in practice v . ,  ~ . : , .  h ~ e n ~ ,  ~,,~ -~ - ~ . ~  ~.. . .~.k~ ~..~^~ |~;,; 2119. ~.~esox, r~., A~u = , ~ . ~ ,  ~ .  .~ ;~ ~ . . a . ~  = ~  wnu~= ~ = ~ : ~  ~ i ~ ,  . . . . .  h,~allv f i rs t  occur when- 

'1 L I  " " : " " "  " 2 . . . . . .  g . . . . . .  r "" ~ - " ~  - ~ ' ~ = ~  ~ =  . . . . .  o ~ "  . . . .  " ~ . 2  Martensi te  ~ 5our~ I r o n  ~ e e t  ~ns~. ~ - y ~ , . , ,  . . . . .  d id  not. '~ne reac~m~ ~;-~, - , , ~ - . - . . - ,  t 250 ° 
: 21 2. , C. H . A  [Decompes~tmn o f  C a r b o n  Monoxide m~ttee. ~ t w a s b r o u g l i t o u t  by E.  ~LMurphree ,  S t a n d a r d . .  ! ! ~  : , , a  ~ t  ~n ~ ' ) ~ - ~ "  Chem Abs., col 38,:1944, ~ ~ver C and t~-O h a v e  formed, x~h~ch oecUrSoa . ~ y  . . . .  :: 

. onN!cke l . ] :  ~ e v - P h y s .  Chem.~apan ,  v01- 2,1929, p. Oi l -Development  Co., t ha t  t h e c o s t o f p r 0 d u c i n g 2 O 0 0 -  ~ |"~/-  x ~ . ' . ' . ~ * "  ~*" -~v : ~ " '  : : ~qo-rmaiivfreeCdoesn0treactwithH--Oat2o0,ye~me : 
11 ; c o l  4,: 193!, p. 1!3;  col. ~, 1932, p .  41 ; :O0ur. Soc . .  000 bbl: pe r  day of s~'nthetic f U e l  b y  S e c r e t a r y  Krug 's  :: : [ ~ .  ' P '  l ~u°" : . : : - ~ ~:*-: :::-~^-: " : . . - ac t ion ' se t s  in in  t h e  presence of the  N1 fo rmed  zrom~ : :~ 
Chem. !ndr  :(3"apan),  col. 43, 1940, B,  p~ ! 7 7 ; .  ......... p l a n  w 0 u l d b e  £7 b i l l i o n d o l l a r s  ins tead  of  9 billion:' and :: ~ :  ~ Ia r t ens i t e  m a y b e :  regarded  aas * ~ e  u~°Itr nm~Cby ~'~e~v : ~he N i ( d 0 ) , . "  ....... : "  i ~: : i' , 
Decomposi t ion  Of CO on Ni takes 'place according" to t h a t  it:  would  :be much Cheaper  ei ther:  t o  a l low the  in: ~ .  sa tu ra ted  Sol id ' so lu t ion  of C in . -=  , . . . .  ;, ~,~ I * t  , , ~" v . :  ~ ~ v t , ~ a r c h ~ a n d  a G r e a t e r  Gas I n -  ~ : i, ; 

: t he  ac t ive  po in t s  of  N i ] n  t h e  fol lowing 3 s teps  : 2 C 0 +  dnstrY~to develop Synthetic f u e l s  as  r ap id ly  a s  economic | ~ .  rauld  quenching o f  a solid .somtmn oz w..m ~-~ ~ .  ~ :  : 2~2o. ~,I~:TLE, -'- ~-_' -[-~- ~.r^ .~l . -  V01 10 1928, pp. ' " 
3 Ni=Ni~C-bCO~_; 2 C 0 ~ - N i = N i C + C O - . ;  2 C O = C - ~ C 0 . ' .  f ac to r s  d ic ta te  or  to s tockpi le  p e t r o l e u m  oil a t t h e  r a t e  ~ : i s - v e r y  reect tve,  decomposing t o  cemenU~e an~ ~ d u s t r y :  : A m .  ~as~ Assoc. ~,.~y¢,o~ ~o9-" ~ ~272 : 

• R e a c t i o n  (1) t akes  place On the mos t  ac t ive  points o f  0f~00.000 bbl :per  d a Y 0 v e r a  per i0d  d r 5  yrs .  T a k i s g o i l  | . @  at  t empera tu res  below 300 ° and as  low a s  ~vViens.~t e 661-66;~, 6S2; uhem.  ~os., v . . . . . . . . . .  ~ ' ""  "~ : - i s  : : 
t he  ca t a ly s t  a n d  the  C of  the  CO is  unrever s ib ly  held products  a t  $4.20 per bbl. a n d  t a n k a g e  a t  $1.30 the cost | ~  The s t ruc ture  is body-centered te t ragom~.  ~mr~eu~_ d Possibi l i t ies  in the  use  of wa te r  g a s  fo r  m e  s Y n m ~  : : 
as  ~NhC m the  NI a tom so t h a t  he ~ O f h - v r  - m w - • " ' ~Y:  : ve  l ike cementi te  zorming~r~-- a a  • " h drocaroons  " t N" is p i s o n e d .  ]Re- o t e o - . .  pro~ra ould be  v btlHon dollars.  DIs- |~ :~  would probablY beha  . - - ' .~ . . . . .  i th  of _~aseous, hqmd,  and  solid Y ~ 
ac t ion  (2) occurs  on the  su r face  w i t h  the  next-s t rongest  cus s ing  the  question o f  costs ,  i t  r equ i re s  f o r  production, ~ hydrocarbons w i t h  acids and  nyarocaroons  ~ ~ ~ r. . . . .  ~ A T ~ec. abs. 1517. : : 

• a c t i v i t y  o n  which  t h e  CO is adsorbed a s  NiC, which t ranspor ta t ion ,  refining, a n d  de l ive ry  of  Gul f  coast  oll J ~ :  H~ The  method of format io  n annos~ . ce r . t a~?  ~ e r :  ~ . . . . . .  " " -  " 1652 - 
IS revers ib ly  a g a i n  decomposed into C a n d  Ni:  R e a c - .  t o N e w ~ o r k  6 7 ton of s teel  p e r  bbl 0 f p r o d u c [ s p e r d a y  : | ~  eludes any pessibl i i ty  tha t  i t  is inv°Ived  m t n e  r tSC r :: LZTVX.~', ~[: Z;: ~'ce ads. • : : . . . . . .  

• t i o n  ( 3 )  i s  t he  s imple ca ta ly t ic  decomp0§i t ion  of CO : fo r  m a x i m u m  dis t i l la te  y ie ld  f r o m  c rude  oil and  7~3 tons : | ~ , "  Tr0psch r e a c t i o n .  :: : -" : - L ~  C: L: S e e  abs.  3753. ' - : ,  : : i 
on the  leas t -ac t ive  centers  ' f o r  m a x i m u m  gaso l ine  y i e l d  : c o m p a r a b l e  f igures f o r  | ~  : _ . . - :  o . . . . ~  N ,l" Crys ta l  S t ruc tu re  : _ ' : -~ xV  ~ n o r t  on L e u n a  Works  N e a r  : -~ 

• 2113. LXA~oEn, H. Utilization of NaturaIGases for the natural gas products dellvered at New Y0rk are T.l an ~ I~.~:" ~_~ ..... ~;(FedG~: '~Iour Iron Steel inst-( -~: .~." ,. .~v,-,c We~ t XX'v'III-.7 1945, II pp., .... 



2 8 2  . . . . .  ~ r ~ ° ~  o ~  ~ s c ~ - ~ o ~ s c ~  s r ~ r ~ , s ~ s  ~ ~ , ~ z ,  ~ o c z s s ~ , s  ..... • 

2i25.  Lose,  "W. E. Bep0r t  On O x y g e n  P l a n t  Develop-  In  the  s i l en t  e lect r ic  d i scharge  mois t  CO= YieIds CO 
menf .  PB  9381, 194~, ~64 pp. : " ~ and  O= firs t ,  H C O O H  and E~O= a re  fo rmed  

.? 

:!ii ~ o ~ v r r z ~ t ~ A ,  A . P .  g s e  abs. ~65. ~ represen t  s t a g e s  i n  the  r egene ra t ion  o f  t h e  metal l ic  Fe .  : . . . . .  
i ~ Lo~ouz% J .  gee  abs. 1059. Hydroca rb0u  format ion  i s  by subs t i tu t ion  of  H~ fo r  O~ 

in (C0)~  c h a i n s  a l ready  fo rmed :  Polymer iza t ion  of  : • " secondur roduc ts  i n  slowly a ~  ..... ~ . . . . Comprehens ive  repor t  on the  des tgn  a n d  deve lopment  Y P . mois t  CO, ~he m a i n  reactmn~ : . . : - I ; . ,  __ T ̂ ~ 0 u ~ r - E s e ~ o  3 ~ rReact ion  m the  S o h d  " not  ~ consis tent  w~th th~s theory.  
by  th  e.~I. W. Kel logg Co. o f  O= un i t s  f o r  the  mechan i ca l  a r e  CO-}-H2=CH=O a n d  C 0 - ~ H = O = C 0 .  ~ H ~ , ' :~ .  ~ 2 1 ~ . .  a~. ~ , • ~ : methylene  gr~ oups is n 
s epa ra t ion  ,of o~ f r o m  the  a i r  'l~h~ ~ n n ~  ~ o  ' als0 i s  f o r m e d  :A  rnn;~t m~v~,r~, ~ r ~  q- "~ ~ C 0 0 ] ~  Sta te  a t  L o w  Tempera tu res ,  i n :  t h e  P r e s e n c e  o f  : The  a c t i o n  of  a lka l ies  added  to F e  c a t a l y s t s  m a y  b e . 

e x t e n s i v e  technica l  d a t a  0n the  ~ r o u ~ - ~  ~ ' ~  o . '~  C H  0 and  H C ( ) n w  ---~-A~:---~'~" ~ j , ~  a n u  ~ give~ w a t e r ]  BulL soc: chim; F r ance ,  1~49, D ,  pp.  153-  e i t h e r  (:L) rem0va l  of  0 f r o m  CO groups  to g i v e p e r -  
i t s  eonstt tutents ,  a n d  p r e s e n t s  comnreh~n.~iW, f - .~ .  w i th  CH-O Vresent  in~r~n~or 'm~n~-~ '~  P ducts  ~ ? : ~ ,  : 156; Chem~ .~-bs., eel .  43, 1949 p~ 6531.  carbonate;  l=r then combining  w~th C ,  and the  percar~  
~ o n a l  and  opera t ive  da t a '  on t h e  p r o c ' e s s - t n - m a n y ' ~ - "  . :  ~ o i s t  C t~ :O 'vapor  decomposes ~ a a ' ~ i n l ' v ' e n S ~ : ~ s ° C ~  "" : , ? ~ ; : ~ :  Fo rma t ion  0 f  fe r r i t es ,  Chrom[tes ,  sulfides,: s i l i c a t e s ,  b0nate b e i n g  subsequentl.y " reduced.: 0 r (2) polymem.z_a- . 
t l s h c a l  g r a P b s  and  tables. : : : , " :with smal l  quan t i t i e s  o f  C H , ;  H C 0 0 ~ t  and  ~ O  - Z ?  "~z ~i:::: ~ ) ; ~ d  a lumina t e s  w a s  Stud/ed between,r0om t e m p e r a t u r e  tion o f  CO tO cbams,:  w n m n  commne w z m  z e  ~o g~vy 
2126. ~ O x y g e n  b y : F r a c t i o n a t i e n  , , ~ v ^  . . . .  ~ : behave  s imi la r ly ,  F r o m  CH, a n d  CO, . i t  is  almosta~e, r ~ :~ .~ :~ :aed l00*  in ~ e p r e s e n c e o f H : O .  Tbe  react ion p roduc t s  carbonyls,: : . . . . . . . . .  : . . . .  : 

: s u r e s .  Chem.: Ind~ ~.-~ n ~  ~ . . . . .  ~ ~ " . 2 L ~  ~" la in  t h a t  a t c o h 0 i : c a n  be s v n t h a s i z ~  :--:~ ~' ; ' :~r~.  ::: ? ~ / ~ : ~ : ~ o r e i d e n t i f i e d b y X - r a y ,  thermomagnet ic ,  and  chemica l  : 2138. ]~OP~fAN,'~,:B. [ M a n u f a c t u r e  o£ Motor  Fue i s  b y  . 
Chem. Abs. eel  ~ [ r ' l ~ 6 :  ~ . ~ :  .t~ ~ ,  pp.  ~ ; - ~ ,  ~ery probably one of  t h e  intermedia~te ' p~o]uc~°a°½, is~:: ~ i ~  ~methods, Severa l  of the produdts  formed ~:ere s i m i l a r  : the  Fisehe~-Tropech Process . ]  0 e l  u: Kohle,  e e l 4 0 ,  : 
~s ~. . . . .  " ' ' ~; " n a t u r a l  syn thes i s  u~ m ~ , / :  ~ , : :~ :{  t o  those found  in na tu re  no tab ly  f rankl in i te ,  chalcopy- 1944 pp. 183-190 ;' Chem. Abs . ,  re! .  38i 1944, p. 6o±~. : 

~uccess~m row-pressure un i t  f o r  li Uid a i r  f r a c  " . . . .  ~./' :~'~:!~.:" . . . . . . .  x ides  of N i  Co Zn • : ' r a  on of  a 
• - • . q " - . . . . .  • • ~ . - ~ ; : : . ~  ~ e a n d  ant~go~tes.  T h e  hydro  , , ,- R a t h e r  detai led d e s c r i p t i o n  of the 0PC t i  . : t iona t ien  built  by the  M W Kello~ C o i s  descr ibe 2130. ~ .  [Chemmal  Action o f  S~lent Dtschar~e .-'-., :~:" ~ ~rft , . . . .  . . . .  d I  . . . . .  t h e  - T;~r, ~l: ~~m~e',~ ,~  "r~ U . g " d .  : Z ~ e , ~ o h ~ m  v.~ ~ ~nn~ oo~ ~.~ ~ " ] '  . ' z : ~ .  nd Mg  crysta l l ized in  the  hexagona l  system, t y P e C  ~" ' u lan t  f o r  the  m a n u f a c t u r e  of  motor  fueIs by - r u " . . . . . .  ~tschr . . . . . . . . . .  , : ,~.,  :~ a . . . . . . . . . . . . . . . . .  . . . . . . . . .  - , - -  :7  . . . .  ~ ~ ces ,~_. oy ~quefae t lon  and  f rac -  ~--', ". . . . . .  , ~ v ~ , P P - ~ o ~ ' - ~ ; ~ o u r :  :~-~,:~ :.~;~ . . . .  m" - "  re  sch recess The  synthes is  g a s  c a n b e  . . . . .  t i ona tmn  of  a i r  o n ~ a t i n ~  a t a  ~ " - - ;  . . . . . . . . .  ¢~,;,:' ~ Chem Soc. eel .  90, I I ,  1906 o .  324: . . . . .  " . , ' :~=~: ' , r , ,135  [S t ruc tu re  of  Seve ra l  Hydroa tu  m a t e s  , F~scher-T P p • - . . . . . . .  : ~  . . . .  

about  1 0 0 n  s i ' : : ~ ; ~ h a  .~.~r ~ '~- '~- . -~m-pfvx~re 0,- , ~  r ,  . ,~ .__  . ~ . . , '  L :!: : i - , : :~ ~ :~:~.*:?..~"NickeL] : Y o u r  chim :phvs: ,  eel .  47, 1950, pp. 238--, p roduced  direct ly  in the  correc~ proper~mu o~ ~ : ~ :  : : 
nn~ ~~  ~" ~" ;" ~ '-  =" . . . . .  ~ , . ~ s  t~es~gneu ~o pro(luce : ,~.~---~ .-:~y a~s is ~ormen m smal l  a m o u n t  by the inter .  ~ ~ : i ~ :  Y,~o=:~,=,~.~ - a ~  "~-n~ ~t~ ~.~f~ n 7612 : : ~1" 2~ by  uass in~  coke-oven g a s  direct ly  in to  the wa~er -  

:.~r~. ~ u .  c r x :  n. 0~ gaseous,  ~.. of  9 9 . 5 % , p u r i t y  unde r  : acuen  of  ~=t.. and CO, the  H= bein~ fo rmed  by the reaetinn : : ? : : ~ : ~ '  ~ o ;  , ~ , ~ .  -*~. ,  5 ~-. - - ,  - ~ r : ,  ~" - " : : " -~  ~ . ; ' -~a t -~ :  ~ e  ~as t0~,ether wi th  s team,  is  p a s s e d :  
_ eme a tmospberm condxtmns o f  lO0° F a m b i e n t  C O + H , O = C 0 . - } - H .  By s t a r t i n -  w i t h  a mixtt~r,~ .e , • :lg~,~ Addi t ion  of N a O H  to  a mxxture  of m t r a t e s  or  e h l 0 -  , ~,,~ • ,  h eha l~nl: r~n1:r~ h~d n or  m a k i n g  w a t e r  aS a n d  ° " - "- " . . . .  " " "" : ~ . . . . . . . . .  ~::" ~ . . . .  - . . . ~ . . . . .  - . . . . . . . . . . . . . . . .  sed f . . . . . .  g • . . . . . . .  

: : E ; i ~  ~ r I d e s 0 f N i . a n d  .Alrmh~.nNlS,  altsresu!ted'after--w-.ash~':': T h e ~ n e r a t 0 r  Cycle:is a u t o m a t i e a n y  (hYdraulic)  con" : : : : :  
: ; : ,~;--~:~ ~ . ~ u u  p. s. ~. g. :xne comple te  r e m o v a l  o f  ~ oo~amed a n d  also: glycolaldehyde OH.CH,.CHO. C H ,  : F : 2  :~ i n s  and:  d r y i n g ,  in  t h e  ~ormar~on or a f l y u r o a t u m m a ~  ~ • :: t r o l l e d :  T h e  coke used  should ,have ,  a par t ic!e  s i z e  of  ! . . . .  

; ~-=:. ~,~: an~ ~=u zrom the inlet  a i r  is  a c c o m p l i s h e d  : ~s a l w a y s  f o r m e d  f r o m  mix tu res  of  CO::and t~.. : C ~ , ~  ; :l~.~ of Ni:  A n  X - r a y  s tudy  w a s  m a d e . o r  m e s e  ~yl~.S o~: 40-60 m m  a n d  60-90 ram. a n d  the  ma i l ing  pa in t  of : :  
e w ~ a o u ~ f n e m ! c a l  t r e a t m e n t b [ : c o n d e n s a t i o n  in a:spe~ ~: a n d C O  . ~ v e  acetaldehyde,  CO-FCH,--CH~.CHb the coke s l ag  should be h igh  which  is especial ly im-  : .... 
=) - ;~ : - : . : .~ :~ug^exc~anger . .A : ~ i a g r a m m a t i  c flow Sheet :: : ~a .ere~uct ionof  aceta ldehyde t0ale0h01 bY combioati0n : s t ructu re  :composed e f  l ayers~  ° r  ;nyaroxy~ .runs a ~  : p0r fan t  w h e n  coke :oven  g a s '  iS used :d i r ec t ly :  :~ : 

. . . . .  = - e ~ , ~ w s  toe ~ ~.vp~cm o p e r a t i n g  s y s t e m s :  ~ i r : :  w ~ a  1-1.- has  n o t  ye t  b e e n  real ized i n  the  Silent~ d ~  ~ ~ :  layers  of  meta l l i c  ions. ,.~'ne r m e  oz m e . ~  m~ga~ ~ ~y ~enerator  because Of t h e  h igh  t e m p e r a t u r e : r e q u i r e d  : ~ : 
: c°~m_press!0n, r e f r i ge ra t i on  and  a i r  P u r i f c a t i o a ,  f r a e :  charge:  : . : :  : : : :  : : ~ i :  ~ , ! : ~  :s tabi l ize-this  ty-pe 0f s t r u c t u r e : b y  subs t i tu t ion  z o r n :  ~or ' the  conversion 0f Gin. : :  ~ h e  opera t i0n :0f  the  g e n - : /  : 

: ¢ : ~ 2 ~ e n ' :  anu  ~.. ;compressmn. T y p i c a l  p e r f o r m a n c e  : ' ,2131 ~ - [ ~ c t i o n o f  tl~e'.~ilen[ E l ~ , - i ~  r r ~ , :  ' ~ | ) ~  Smal i :number  o f  ~Ni:ions: S u c h  hydr0a!t,tmma~es oz ~ :: e r a t o r ,  m u s t  be ca re fu l ly  s u p e r v i s e d  Since Otherwise:  : : 
: ~ : : : ? " ~ 0  a re  Pm~ea : :  :::~(~2 have been used  in the  p r e p a r a t m n  0f;cam~ys~s z0r ~ne  : m u c h  main tenance  W0rk is  required.  ! T h e : g a s  :flow.:: 

: : e~ ' . "  ~ . : ^ P r o d u c t i o u j o f  O x y g e n  : f d r  IndUStr ia l  : :" 1903; pp:  37-90;  Chem..Abs: .  i oL  2 1503 p 1~-.~ :: ~ " .  : : : ~ .  ~!scher:T-rePscn sYntn es~s~: . :  :: : . . . .  -: : ' :  ~, , : th rough  the  g e n e r a t o r : d u r i n g : t h e  different: p h i . a s  of;  : . • ~ : :  
: ~ u r p o s e s .  u n e m  E n g .  P rog re s s  x'01 1 -19~7 nn  ,~ ~. :M^;. .*,~,=~. . .~-  k .  ~ : .  :- : ' . ' -  : ' - ' A -  : :. - : | ~  . . . . . .  g e e a b s :  1062. . . . . . .  .. th~ o p e r a t i o n : i s s h o w n - l n a d i a  -~ram : T h e  s y n m e s t s :  ~ : :  : 
- :  ~>1 ~ 6 : P e t r o  ' - . , • , , ~ - ,  -~v,o~,.--~ ,,,a~.suujec~ert unuer  oruina~y r e s s u r e  : ' : :  ~ r . . . . .  • . . . . .  : ;~ • ~ " ' " in " • ~ - ,  ^ .  1 Eng.  v01. 13, No. 8, 1947. pp lO0 1~3 theSi len t  e iec t t i  " ~  n .  ~ .-.~ -~ .* , ; . ,~  : P  ~ ..... ~ ) '  o ~  v . . . .  ~ K I [P rac t i ca l  Technical  ~fe thod f o r  gas  m. p a s s e d  t h r o u g h  a conven tmna!  gasopurifY.~ g 
: ~": ' r  ~ '  ~gnem. Abs.,~voI.:41,:194~, p: :2218 ~ : :  ; u c t s  C0nsistin~ of  CO ~ z  ~ : ' ~ - _ ~ .  ~ ' ~  .~s_Pr°a: ; -  ~ :  " - ' ~ " ~ i n " :  Carbon Dioxide  F r o m  Svnthes i s  ': Gas;]  .: mass,  w h m h  reduces t h e : S  content  t o  0-- '~.~ g m ; - n : ~  ~: : 
'~  BaSic :the0rY-uf:theKeliog~]oW:PreSsure 0 , i :ocess  "" 35-45% of- H % . : n d  . ( 'bo~.~e~: '~:~,~u~?2~ an~,~a2 °u~ :: :- |i~7 : : j 'o~r~X~)l" Cbem i U  S S l : t ) ;  V(~i:2"o af id : IO-20 ~ n  o rgan ic  S co m p o u n d s p e r ± u u m : o ~  ga  s. - . . . .  : ~ : :  
i s d i s c u ~ e d  a n d  a descri ti~n " " , "  " = ~  ~ Ound: : =~: % "  ~ :  : "  - " v ' r ~ " ~ : " m ~  : :  :: ~ : :  ::" - "  - ~ "  " : , ' :  ' '-47" 7061 " :':. : : ? -Fur ther  purification:is'e~ecte~l:oY::passing ~ue pre=:: : : ,: : : :"  #~ . ~ ~ . ,,. p o m g t v e n  of the  u m q u e  : . P  of compos~tten C~H~O - O n  decomposi t ion 'wi th  ...... : | ~  3o-Chem.*~bs . ,  ~01 41 1 9  , p. . . . . . .  - ~ £ ^ . ~  , , ) n n o  ~nao~ fig . . . .  .£~,+.~v~e W . . . .  nvertS:  ' . . . .  

~empera ture  u n o a l a  ice s v . t e m  : , ~ . . . .  concentra , : ' ~ . . . .  . .... ~ : .... ~, . ~ . -~ nwt~vr  ~2v~-rov~ ~ g ~  u ~  ~ ,~ ~ . * - ~ - ~ , - h  lch C ° . . . . .  ' : 
m e a n s  of a:flou,~]lo~r: ':6";~s~.-* - ' . '  I t  ~s ~ u s t r a ~ e d  by  : : . . te d H=SO, h a c e s  of f a t t y  acids  w e r  e detected . ~ ,  , | ~  E l i m i n a t m ~  0 [  CO: a n d  CO ~rom th~s ~as  ~S t h e  f i r s t : ,  the Organic : S into:: H = S .  I f  Coke-o~en gas  has ;  b e e n  : : : 
p r o d n e i n ~ 3 ~ - t o n ' s ' ~ ] .  Z . : : ~ : ~ : ~ v e c ~  es o~  a plant, fo r  : -  2132~ Losw,  O : '  [ 0 r g a n i c  S u b s t a n c e s  ~ i n  P r i m i t i v e  ' :i|~:~,~ step in  the  PrePara t io  n of .a  ~:--I't.- m~xt.ure for  sYnthes.~s: : fed  int~ the  genera tor  t h e ' g a s ' i s  p a s s e d  over a c t i v a t e d , :  ' ' 
$5 0()0 near to;~ ;,# ~,~::~::~"~":-~: :~-'~.~: :-,~ sl~p~u~ :.De-a0out : - )  T i m e s . ]  Z t ~ c h r .  angew: Chain:. v0l. 40,192T: Ppi : : | ~ : "  of ~ H , ,  A :method  u t i l i z ing  absorption :by .  w a t e r  ~s  : : C be fore  catalyt ic  desulfur izat i0n,  sifice a smal l  a m o u n t : ! . ,  . . . . . .  ::' 
pr~duc~ O ~ a  ~ a n ~ ' ~ e ~  .~'~£ x~e ~0mt c ° s t : - 0 f -  1~49; Chem:-<bs,, veil 22, ~923: p. 2301 : :  . . . . . . . . . . . . .  of ~arry m a t t e r  conta in ing  S Compounds:is ca r r i sd  even : : .- :  

: $3.50 pan-ton, inci~din~i3~/~:o~~i~ncmea0~sf~oa~,~°w.t as  : : ' : : :  I t  ~bu ld :be  i n t e r e s t i n g  to a:scertaln th~ ~st or¢,anie:  ( : : . ~ : ~  :Purif icat!  0n t °  ab°'~O£5.c/- ~ C~=can be antta~n=e~ a~ :~ne:.: ` pa~t the  genera tor :  : :The  t e m p e r a t u r e :  in :th e ca ta lys t :  : :. : 
nance , , l : 5%: fo r  [ a x e s a n d  insurance  1 - % ~ . : : ~ : : : - : : ~ = ' :  ~ ::componnds tha t  exis ted  on t im:ear th .  ~i0issan :~ork~-['::: ~: ~ : ~ : :  expense°£ab0} l t  ~ ' Z ~ ÷ ~  m~:~.=~ ~,er-~,vv~ ~,r ~ . ~ . :  : chaml)e rs . i s  ~0ntrol!edby, t h e c i r c u l a t m n  o f ~ v a t e r u n a e r  : : :-':1 

l i o n ,  a n d  a l l  Utilit ies and labo~ cha r  ~es~ ~ ~r'hi:'='~'~ ~' :~ ' : :  : t u g  wi th  Carbides coneioded t h a t  ti~e~:must~hhve beefi / :~:|}~::: 2i37~ LbPF.z-Ru~I0,'F~ B,, ~ o  P~,c~zco, R. [~Iecha-: : p r e s s u r e  t h r o u g h  a : : tube  sys t em ~(600 tubes~per  cham-~: :~ : : :  : ~ ~] 
v o l a n t  to:hb0ut $0 15 p e r 1 0 0 0  ch : i t  ~ / : ~ -  "°  ' ~ ' = q u ~ :  ~ ' :bydr0c~rb0ns :  : M e t a l  C~rbi~ie} ~ ' e r e%r05ab lv '  fo rmed  ; :  | ~ / n i s m : : 0 f ' t h e :  Ca~hlyti~ Proce~§ fer:~the :Syuthes!s  of  :, : c0nnec ted 'Wi th  a s~eam:b6i ter :  B e c a u s e  Of t h e  ~ - :  : : 
~l~h ~ : ~ ^  ~ - ~  :" ' ~ '  : '  : : :~ as  : t h e h e b u l a r ~ m a S s  Cooled : I n  :~izn;~ ~ , ~ + ~ , ~ , , ~ , ~  ~ :: :|~.~:'::Hydrocarbbnsb~rtheFiseher-Tropsch:Process.]Ion, :10wheatc0nductivity0f'the:catalvst-thec0oling tubes'  . : : ~ ; ' :  I 

e ~ :  - : - ~  ~ "  ~ • ~ - . ,  ~ . • ~ P u ~ f i c a - :  ~ , a t u r e  c o n d ~ m n s  I~ermit[ed,H. tn ~ v ~ e  e ~  , . . a ~ a ~  .,~ ' : | ~ ' ~ :  e e l  S 1 9 4 3 n n  $6--$9 '  F u e l  Abs., 1949, N o . . 9 1 6  -are not  m con tac t  w~th the  ca ta lys t  d~rectly:b t : : , 
~ ' ~ e e ~ e ~ v ,  ers~ng,.~xcnaff.ger::;::c!~em,::Eng: P r o g i  :~were adted::Upon:bv W : a n d  h~.v'Orocarbons: f o r m : d ~ ' ~ v : : : : : ' : : ~ : 1 ~ : :  ~::: :chem~Abs:~v~[ '42-1943 p,:5843~;~: : :  : : ,  :: : ':::: :;: : t h e : m e ~ a l : p l a t e s :  on !which the  6athlyst : res ts~ ' : : T h e :  ' : : : : :  : : ~ : : :  :] 
~ : ~ , t o F 2 . ~ y  ~,9, ;.~;::~rans. :-kin I n s t .  Chem. Eng.  ..... :-li , ,hthi~{g the'hyd~:ocarboa ~-aoor~ dnr~ ||.,~,1~=-~;,~,,~ -~':~::: ~ : : | ~ ; J : : :  ~:.~ :~-;.~ " ~ ' , ~ ' ~  Tr~n~ch hvdr6earbon:  synthes i s  tl~e :. ~ t empera tu re  i s  kep t  C0nstant :wi th in  a f e w ' t e n t h s  of  a : ,  : _  
~ , ~  ' ~ ± ' , P P ' : ~ , C h e m - ~ k b ~ - , ~ o l ,  41 , !9 :~ , ,  : r a t e d  and the  a tm0spbe re  w,dS enr iched ~ ,~,~ a .~ .  : .  " ~ :  - = ~ - ; ~ ; - . ~ - ~ . - ~ - ~ a r e F e  Co a n d N i  Of t h e s e : F e  ' :  degree  by r e ~ f l a t m g  the  s t e a m  pressure  m the  c~rculat~ : ' :  : 

:; ~ ;  : - :  • , : . / :  result~ Ev~dence m fa~:or of thiS thebry  is  found in the:: , : ~  isprobablytheleastact~ve;butithasthe:advantage0f : m g s y s t e m : : .  Thesynthe~sprod~ct~arepartlyd!r~ec~y:::, ::::: ~.: ] 
, .x. ~.~eury, eescr~p~mn,~an d : the :epe r~ t ion  o f  t h e : r e : : ,  existence o f : c a r b i d e s  and  bydreca~bons i n  meteor i tes :  ::: : [ ~ : : . b e i n g  effect ive o~:er:a Wide r a n g e  o f : t e m p e r a t u r e s  a n d : , :  ¢o01ed:: 5 y  water .~n~ectmn anus' p a r u y  ~recov.ereu ~ : .:::: I 
.~e~smg.excaanger  de,:eloped as  a p a r t  0f::the~ :CoiliiiS: I t , s  possib!e t h a v  f rom ::: ';:: ~ . ~ :  i s ' h h a r a c t e r i z e d : b v ' p r 0 d U c t i 6 n  Of :iiquid hYdr0ca'rbons ) :::adso~ption::0n act ivate  d C,:  The:actxva~ect ~ I s : c  eel,e a-:•:. ~:: ~:1 
lo.w.~p.ressure O:,produeer. Also prodoeed; T h e  oxides u f  Fe:;-a~d Co'.gives a product  r i ch  in  ~ af ter  
ca~enunoamnce-fiowmethod:for,temperature:c0ntrol' c a t a l y z e d t h e o x i d a t i o n b f c H  t 0 ~ H ~  r ~  r r ~ . . ~ -  : [ ~ : ~  ~1^~-~ ~ ; ~ - . ~ d : ~ . n a - c . ; C H .  a lon~ ,wi th : l inu ldnnd  ' 
b y  means~fan``~nterna~recyc~esystem;deve~ped~by~a~tmgw~th:~N~G'~f~rmedbytheeatul~ticunio~of.its~:~:|~`~s~dpara~ins previous,  the0ries  have a t t r i b u t e d : t h e  gas  : f rom the  las t  s inge  lsipartlc~!ar!Y.' wel i '  s t a t e d . a s  : ; ' -  
l-~rumP~er, a s a m e a n s  0f h e a t " e x c h a n g e a n d s d a ~ . ~ n ~ n ,  : - -  elements,  m i g h t  Ul t imate ly  ha~,~e le~ t;~ e ~  e . ~ , ~ . .  " : : | [ ~ / ~ . ~ . ~ , ~ e ~  hof~n;~'/~v thdSe me ta l s  ~o either ( i ) f o r m a t i 0 n  ; . : f u e l  f o r  cokeovens;  T h e p l a n t  ~S mrget.Y au[oma:mmLY - : 
2128a. 'LoCmzao J .  C.; ::£~i) J0~.xso,'~ T Oxa ~ , ~ -  0f  a s p a r a g m m  aldehYde~ ~Thisi: by p01ymerigat ibd 'and ":: : : : ~ . : ~  of  methylene'g'roups~ w i t h  carb ides  of  the  m e t a l s  ac t i ng  . o p e r a t e  d.,:, T he s t e a m  pr.oduc~l -:~n t h e  course- ,  f ~ .  : . .: : : ~.. 
: : : ac t ion  0f  Campbene.~Strueture  of: t 'he'~kidehv~,~~'~-:::-: c0-ade,n.Sati°.a:' m i g h t  have 'y ie lded  h: complex,: Which, o n  :i : | ~ i : : . a s ~ i n t e r m e d i a t e s , : a n d  pulymerizat i0n 0f the m e t b y l e n b (  : , :p roce~: . t s  u s e d  a l m o s t , e n ~ e l y :  zor ~t.he gene rae~on :~ ,  :. : : : : : !  
- De r iva t i ve s  J d u r  Am Chem s d -  ~-,~ 7 a  ~'a~-.~ "..".~ : :  : '  re auc tmn  wi th  g - . a n d  H.S  would g ive  a subStanCe aP~ : : | ~ - : : g r e u i ~ s - '  o r  ; (~) : format ion-  Of h i g h e r  alcohols, b y  the  :.: e!ectr~mty and tne:pian~ can De m a n e  muepenaen~ ~ r v ~  .. ~: : .  

2,094_2,097. ' , • : : : .  : : ,  : :  :: r : : : : :  ~ : : : p ro , !ma t !o .g  a p ro te in  in  na tm'e~:~(I - ) .a iso :might  have~ |~,:~.~: oxideeontentof[hecatalyst~wxth:su~sequent,dehYdra~ :outside energ~s°u~ces"  : : : : :  : :~;I 
: ,~ - -~-~:  . i ;  : :  : :::,;::~ ::.~'~ " '  P ° ~ y m e r ~ z e a t o  s u g a r s , ' a l t h o u g h - t h e  presence of ac id :  :: |~&:  tion~t0 0lades.:  'According-to a n e w  the0ry, earb0nyis:~ : 2139; L o P ~ A . ~ ; B .  4NO ~'-kECKELi-t=;~, t ~ o m p ~ a ~ o n  ~,~ : : :  :; .... : ,  :! 
~ m ~ ' o ~ 2 e a e : ~ .  5 ° ~ ? :  :m;~undergo" t h e : O x o  : r e a c t i o n  : ':..vapors. would haYe,:tended t o :  m a k e  :the end  preduets  : ;  : :  |~-~i  o f : t h e  metalS:  a re  the~primary:  act ive ma te r i a lS . :  T h e  .: : :  ~: P a t e n t s ~ o w  in 'Force- in  the: :Field of  ~e . thanol  S y n - :  : ~. 
~ e n ~ u ~ ; V ~ i c o b a ~ e ~ a ~ a ~ 0 a a l  e q u a l b o [ u m e  o f  ben-:,:::: : ' : : s .~plesugar~: .  T h u s . o r g a n i c  Comppmids. even t0 t h e :  : |~= , : : ' ex i s t ence  o f  a coinpeund [Fe(C0)~] ,~ inc lud ing :  l o n g !  : : - :  thesis~] : B a r , - G e s e E :  Koh~ntech~,~vol! 4,:1931, P P . : : :  : : : :  ! 
. _ . . : ~  ^,.~-~ ~ - .  . . . . . .  ~. , ~  ~cam~ys~.: ±~ ; g i v e s . , . .  : v - ~ n ~  o~ re~a~vety  complex p ro t e in s  c0u ld  have  c o m e  : . . . .  | 1~ :  chains of  c o  ~roups i s  assumed.  ' This  i s  reduceu ~o ~ ,: • 1-20 G h e n ~ A b s , = v o L 2 t ) ,  ~1~ . ,  p :  ± ~ o .  : : ,  • : :::i '-: : ~ .  : '~ ~] 
~ u n ~ d ~ r g ~ Y ~ : ~ c e n ~ . ~ h ~ o O u ? t  i n  65% yie ld :  : : ;  int~ ~x-i:nt~nlce w i t h o u t  the  ca ta lyzinginf luence .ofchlor . :  : : ~ i  : r"°h~ Of: C~H,=and.  a l~e: c a r b o n y i  o f  m u c h . l o w e r  :CO :.~.-:: :-Review 0f:Gerh~an':patsnt s i tua t i0n  on ca ta lys ts  ,pur i -  : - .  : : : i  
, ~  . . . . . . . .  ~ , _ ~  . _ . .  r e a r r a n g e m e n t :  p y . . . .  ~ght. . :~ .: " : ,  ~ ,  : , . . ,  : - : : r  : ': i:'::|~:~ confent:: A f t e r  a n~unber:of reactions::witlt :Fe~C, C~O-_,- ~ .: f icatibn of::gaSeS, processes,  equ ipmen t ,  ,and :work ing  i::=~::" :: : : !  : i  
~s'~a~ah~n~aae~y~eh w a~c~_ ~s__structur~.fl~ r e l a t e d ,  m £ .  : : :  I ~ F q u I S T ,  H . - g e e  al)S.:i93.-:::: ::: . : : ; '  : :: : " : :  : ,  | : ~ ;  Feo,. a n d  Fe=.O= a m o n g  t h e : i n t e r m e d d l e  Pr0ducts  ~ t h e  : :  Up t h e  produc t. ~ . ~ ' : ~ ,  r:• : : ,  : ': : ' ; .  :::' 

. ' ives a s i m n l e / ~ e t , t ' r . ~ ~ - a o  --Ya-e~ .wi. th  a i r  o r  0=.~. ; : , : .  L ~ . .  " . . . .  , ,  ..... ~.: :~ ~ :  a r e :  . ,18CO+4Fe-*[Fe=(CO), ]  . . . .  [ F e : ( C O ~ h ~ 2 C 0  : .. a l a n  T ~ . ~  : a  "~ rGas  P u r i f i c a t i o n  Especial ly  D e -  : ....... . . . . . .  
~,~, , ,~.  ~ ~ -==- ~ ~. ~ - : o .  or ~ne s a m e c n a i n "  . . . . . .  : ~o~-~'E~,r~• ~ ' e e a o s  1930 " " : ~ ~ = . . . .  . . . . . .  ~ : ,  [Fe(CO}~]4: [Fe(CO)i]~34Ho~C~t.~-~5r~-l-~u=-~: ~ e - - : ~ ~ : ~ : .  "?  , ~ ~ e , ,  ~ . v a ~ ,  ~' r ~ m  F a b r i k  ~ : :  : : 
"-'~" . . . .  . . . .  ' : : :  : :  : : : " ;  " " '" " . . . . . . . .  " : : ' ~ '  " - - ' : . . . .  " . . . . .  u e:*, : su~ur i za t ion  ann ~mxur: . . . . . . .  . .~. . ~  • * • : • ~:,:• : :  .... . :  : . ~  ~ : :, : :  : ~ L ~ m , O . , : S e e : a b s .  3374~, : ~ : : ' "  " . '  : : :  ~ = '  3C0 4Fe--}-H... The  volumes  o~ CO and  H~ to prod  C . . . . .  ~ .=~n .a  . ~  m.ed.  ~ u ~ :  ~h~ ~-1'-~3 ~939 ~ : - •  - '  :: 

: Locqu-~r ,R.  ~ e e a b s  1260. : ,  : ~ :: . . . . .  L O ~ S R  : ~ r  .~  . , ~ ,  : . . : '  . . . . .  =~ : • : :  lmo~ll  o f  C~H~,'are'10CO--~'lTH~ instead of  t h e  p r e - : :  vo~!,-~, e~.~, . . . .  , , - - v ,  , ~ , ~ . ~ w : , : - ~ - :  r : ,  ~ :  : ! 
# :~ -: .-; . . . . . .  ,- ~: ,. • , . :  , . . .  ~ aus .  ~voo; xua9 ' : ":: : ~ " : "J~:"~'* - ": . . . .  " a i l d : 0 £  : : • : " ' ' ~ f " "  ' ~ ' ~r " ,129. Lo~s W - (A ss im i l a t i on  o f  " . . . . .  . . . . .  . . . . . . . .  , r~  ...... . . . . . .  =~i~ vmusly  g iven  8CO-}-17H= and  the  theoretm 1 y e ~ ~ . . . . . .  : . . . . . . . . . . . .  , . . . . . . . . . . . . .  . . . . . . . .  C a r b o n  D m x i d e . ]  2 1 3 3  Lo~s~ H W  P r o d u -  .~ " ' -  . . . .  - ' ' " : . . . .  T h e  : R e v i e w  of  modern  methods  o f , r e m o v i n g , d u s t ,  t a r , :  : Zteehr .  E l e k t r o  h ~ , . ~ ~ • , • ets  F r o m  Carbon  Ox~des and , ~ octane m only 15S 4 p e r  m , ins tead  of 203.o.- • : • c e m . ,  e e l  :11, 1905,  p p .  74~-~n2 W a t e r  Gas C a t a  t i e  - - , . . . . .  | ~  ~ - • a taY s t  i s  ~ ' H =  C~tt, NO, a n d  S f r o m  gases  in tended f o r  u se  m . . . . . .  •our .  Chem S e e  eel 90 I I  1906: n .L~ , , ,.~_ ~ ~ . . ,  ~ .~lyt  Chemmtry ,  Chennca l  P o b l i s h -  , ,  : . . , , , . .  : presence o f  F e  carbtdes and  oxides m tlie c Y . - ~ ' ~  ~o ^--~ ae .q,~r~gr,~tu~ nnd 55 r e f s  . . . . . .  

: : :  : • , ' .  : : :  ::~ ' ?: ; ~ r  - ~ ,  ; , : ,  :~ . . . .  :~-~ ~u.~ ,~ew: x o r ~ ,  1 ~ 5 ,  pp. 329-3~7 • ~sis tent  w i t h  th is  t h e o r y , b u t  these  c0mpounas  o n l . ~  ' syntheses,  w~ m "~ ~ : a ~  v~ - ~ - - - - - : - - - : - : :  • - , ,  : • ~ : : r  ] 
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Reaetinu is  characterized by a s t rong adsorpt ion o~ 
~e heat  exchanger CO on the ca ta lys t  and  a comparat ively weak edsorp- 
t a re  a r r a n ~  l ion of H~ (or D) .  Expressions for  the  velocity of 

reaction, as der ived from experimental  measurements, 
mL W'., are  : 

• V c ~ 4 = ~ @ H , ) O . V @ c o ) O ~  ' 

V c n , = ~ '  (~n,.)°.'/(:oco) o~. 
The reaetl0n i s  not inhibi ted by the produeis  of the 
reaction. The energies of ac t ivat ion a re :  E c u ~ = 2 7 , 0 0 0  

cal., ECD~=25,000 cal. 

only  1-~%- of rq:r.~ re "~'L-(--'~,~=,u~ ? i ~ ? ' " ~ v u ~ a ~  a~  s a c  .'~s. v t~  ~, -proaucr2on o f  ethers. , and. the. fo rma t i0a  of . . . . . . . . . .  glycols ; . 
ployed an d  a t  920°-960 ° th . . . .  ~ . ~ ,  e v e ! o c ~ h e s e m -  (4 )  the indus t r ia l  react*cos o f  CH~ such as t h e  re- 
Since ~ '-- - " ~ -~ .~ua~ " ~  was <.17o. ~ auction of CO-Ha mixtures  f o p  " mall  quant , t ies  o f  hear  dr  . . . .  r hydrocarbon synthesis, 
. . . . .  . y h y  Ocarbons contained - manufac ture  of C black manufac ture  of  H ra- m the  original  gas  mL~ture w e r e c o m u l e t e l v  ennv~,.t~a : ,~,,.H. : ~ =. , . . . .  " C= :, and p" ' 
ao .~°wtempera tu re ,  t h e y  appear- to=be/m~orerea~i~v : " - ~ " ~  O ' , ~  =" : . . . . .  . .;: 
- :~p ,~u~e  men  u ~ , .  Tes ts  made in  a l l oy  ste~] - ~u~= x.~,xow, L .  I .  ~See abs. 3369. : : ' : 
Ymmea s~mflar r e s u l t s ;  this fact  t 0 ~ f  [~,.--~,~- . . . . . .  7. 2150. Luao i  GESELLS0HAFT :~V" ' . . . . . . . . . . . .  cod er ' : ~ - h  . . . . .  h the . . . ~R~£ETECHNII{ ~f: B. "R'.j ";'" 
g l C "  P~-~°r~m~-anee °fLthe  ca ta lys t ,  ind ica te  t ha t  tech- " ~P~0 ductmn of Synthetic Methanol .  B o a r d  "of Trade,~ : 

- -  ~pp**~,~lon or m e  pr0eess is  poss ib le  b u t  e ~ e  ,~erman Ply.  Tech. In fo rmat ion  and Docnmeuts Uni t ;  
c ia l ly  s!oce the reac t ion  velocity i s  > 2n the  e a s e s ~ f  F.: D. 204/47, Nov. 18 1946, 3 pp • Fue l  Abs. No. 
conversion of CH~ wi th  CO-_ (b) or w i t h  H~O (e) 2390, 1948. " , ' '- 

2144. ------... [Syn thes i s  o f  Me0H F r o m  a Mix ture  of ~ Production of MeOH by Catalytic react ion of CO and '  
CO:-}-3H,.] Chhniea  e indastr ia  (]~Iilan~ vol 24 " ~ :  under high temperature and pressure  and the rap- 
1942, pp. 2 7 5 - ~ 8 -  Chem Zentralb m~n~ "4 ~,,~, a ra t ion  :of crude ga s  from var in ,m r , ~  ,~,~o - , ,P  = j ~ 
Chem.,kbs,'vo~. 38 1944 ~ 3411. ' ~ " '  " p" ~u~; : 'described. The~urgt,ressureLL~.-~%=~_--~.~r~. ar~ e -; 

. . . .  ' w ~ n  ~ne Lurg i  cracking p l a n t  fo r  t h e  cracking " : • ~aleula t ions  a re  g iveu  for : the  r eac t i on  r a t e  ove r  dLf-  ' of CH~ into CO" and H, mak 
[erent  eathlysts,  w i t h  CO= and H~ f r o ~  u-~... ..... , . . . . . .  :__ ' es i t  pbssible to c o m b i n e  = r : 
m ~ e n t s t i o = .  • : -- . . . . . . . . . . . . .  PraO~UC~lonoz e e u ~  w~th t ha t  o f  town gas.  The plant  

: : .  y ~ u r ~  and  s tandardized fo r  a capacity of 
/ 

18, 1924, p. 1464. ~ : : , , . . . . . . . . . . . .  
Other Addit ion kgents Upon the Iron Catalyst  ~ee ~ i o d e r n  Catalytic methods: ~may often be  Used ad-  " . , " • : 

Vantage0uslytoreplacethe01dermethbdsbesides0ffer- aes. 1889. . . ,  :.. : 
ing an explunat ion of the production of certain indus- ~ 0 F S ,  H. L: ~es abs. 3592. 

284 •~ , ~  
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2 1 4 1 .  L o ~ ,  C. Indus t r i a l  Produc t ion  of  Synthet ic  2145. [Incomplete Oxidat ion 
--------  of  Methane W i t h  J :i ;~-50 tons pe r  day is claimed to have  the special advan-  ~%Iet/mnol. Ind .  Eng.  Chem., voL 17, 1925, pp. 430- Free  Oxygen.] Rev. combust.  Hquides, vol. 

~tsge t h a t  the  hea t  exehar 432; Chem. ~kbs., vol .  19,1925, p. 2027. PP. 19-29 ; Br i t i sh  Abs., 1948, B, I I ,  p. 581 1, 19,t~= : : And the vessel conta in ing  
; C h e ~ :  ~ ~ . ~ i e  ca ta lys t  a re  a r ranged  tn  a slngle high pressure This  Paper, based on a lecture by  P a t u r t  befol:e the  os., vol. 42, 1948, p. 4442. ~ ; .h t. F l o w  diagrams and opera t ion  data. 

Soc/~t~ d 'encouragement pour l ' i n d u s t r i e  national ,  re- Ineomplete oxidation of CH, w i th  free O= is exam_:~i~/~ : l ~ :  81, LUY~L~, "~*., AND KRAEBER, L. [Magnetic Prop- 
views the development  of the proeess fo r  the  synthesis  ined from both the rmodynamiea l  and exPerimenfa~ ~;;~ , ~ . . , e r t i e s  of  N a t u r a l  a n d  A.rtlflctal Iron-Oxygen Com- 
o f  MeOH by ca ta lys i s  under pressure.  ~ smal l  indus- . aspects. Mixtures  of CO and  H i  in  the rat io of I : 2  ;~ ~ r ,  pounds. L ~Iagnetie Measurements on Powdered 
~rial p!ant Is dese.ribed, utilized p r i m a r i l y  for  studying" can be obtained, and can be used in  the synthesis:by~ z ~ , 0  specimens.] Mitt .  Kaiser-Wilhelm Inst .  Efsenforsch. 
tuu aenon o~ v a r i o u s  catalysts. T he  process operates high or low pressure processes of  alcohols, hydrocar.;~ L ~ . ~ :  Ditsseldorf, vol, 16,1934, pp. 169--178; Chem.Abs., voL 
wi th in  a tempera ture  range of 800°.-600 ° C., a t  a pros- boas, and Various other der lv i t ives .  

r 2 9 ,  193 ,5 ,  p. 434. su re  between 150-200 at~L, and w i t h  a gaseous mix- " ' ~  ~ 1  
tUre of ]3[,: CO in  the  rat io of 2 : 1 .  The pressure may  ~ .  ~ee abs: 2559. ~.~ i:/~ ~ Method was  developed for  measur ing paramagnet ic  
be increased to  as  much as 900 a tm.  w i t h o u t  deleterious Love, K . S .  gee abe. 832. : :l::[~i ~: ~ i ~ . a n d  fer romagnet ic  substances in  the form of powder, L x ~ c ~ ,  M.A.  gee abs. 355a. 
resul ts .  A ea tu Iys t  o f  Cu and Zn appeared  to be the LOWDsa~xmc, F . R .  S e e  abs. 14~9. '~'~!.;~i~i~ji~apd its.  appl ica t ion  in  the determinat ion of magnet ic  2154. LY0~,  W. H., ANn CnAwFoR~, R. M~ Methane 

.... mos t  eNcieat, a l t hough  the oxides of  V, Cr,  and Z n  : 2146. .L0w~,  M, : [Complete Synthesis  of F a t s  S~J~=!~/~'~iPr°,~pert~eSrv°f F e ' 0  compounds is described. Magneti-  Cracking by Pax t ia lCombus t ion  Wi th  Oxygenor  Air  
gave  good resul ts  a s  d i d  also m e t u l l i e  sa l t s  such  as meuc  ~ue~er.] Mat. ~'rasses. vol ca maa~ "- X2P~ : I ) ' ~ :~  zauuu ~" ~ of different mater ial .  : in  Germany .  U. S. Naval  Tech. Mission Tech. ReNt. 
chromates, manganates ,  vanadatea,  molybdates,  and Ind. ehim., voL 33, 1946_D 46'  . . . . . . .  ~' p" ~ ;  ~i~ :J~'~!~152. Lur rErL  L. [Kinetics 0f the Methane Synthesis  556--45, 1945, 15 pp. ; PB 23,076. 
t u n g s t a t e s . . T h e  eo~ of prodseing MeOH in aplant er ';s l i :  P P  
h a v i n g  a sa l ly  eapacky  of 7.5 ton  is calculated ab " ' " " . r . ~J/ : ~  "" . Tijdschr. ,  vol. 23,  1941, 
$0.05-$0.0TperI. or  $0.18-$02.6 per  gaL  - pen~d~Chg ;Yntth ' : :  r°s lableh~;~.~i~'~ladre:. :: i ~ N i ; c ~ l e L  Natuurw. Chem.Abs. ,vol :  • Zentralb., 1942,1, p. 25 ; Coke-oven gas, hydrogenation t a i l  gas, and Fischer-: '  

Tropsch t a i l  gas were commercially cracked by par t ia l  
s .  M z Oxid t:onofthesehyatr a form   . . . . . . . . . . . . . . . . .  0omhnstion wi th  O, or air to preduoe mater ia ls  for  

~uusm,eal Synthes i s  by Aid of t he  D a r k  El~'~xi= . . . . . .  ~ , ~ y  acres, wn}en can be esteriflod by means ~ " . ~ " ~  ~xper*m~n~ ~ ~ _~_q,~.s~g e ~  y~ ,. ,~,on ~ffy various "syntheses. Feed gus cons is t ing  of H, and H~ 
• ,lscna ~ ~ o ~ , ~ 1 ~  gLYcerin man r ,~ scnve ~ useu as ea~a~y~ m ~ e  symues,s  o~ ~ . ~  ~ o m  rge.] Ber. aleut  ehen~ Gesel l  vol  0 . e f am propylene. The prod-" ? . . was produced for  NH~ synthesis  and vamous CO-H. 
Pp. 135-139- C h e ~  ~ - +  ~,~ . . . .  "' . 3 , 1897 , uct has race,red the name "synthet ic  butt~,." "~ ~ ": !~;~" CO and H.~ *ncluding those in  which D was used show r ,~,-~, ,~ ~o~o , , , ~  ~^, ,,~o ~ H,o ~ r o ~  ~ , , + , , ~ "  
Chem Soc 1897 "~ 'v .~alaT~[  '~" . . . . .  ~,~, I, p. 804 ; Jour  certain tha t  the synthetic product  has  t h e s a m ~  s n ° t  ~ ! i~ that the react ion velocity g C m = k [ H ~ ] ~ / [ C O ] ~  and ~ ' ; i ~ - ~ , ~ , 2 ~ , ' ~ h  ~ , ~ , ~ "  . . . .  t . . . . . . . . .  ~ ' ~ " " ~ "  .... 
v,_,__ __ , _ -~ . : : . . . .  01ogical properties us natural'fats. Cert.i. ~+}'+~ ' II~ ~OD~=I¢ [D:] ~2/[CO]½, where ~/I:=1,1o and 1,02;) at .... .... ~ .. :... ~ ~ ~ ~ ; . 

C ~  ~c~urr.en~ o ~ - - ~ a m p ,  and T 0 v .  a mix ture  o f  a n t s  are lacking, and they eontain  ac ids  w-~l~ ~ { ~  ~1~ 250° and 300°, respectively • The higher the CO content zzo~. - - . . ~ y n m e s i s - ~ a s  r u r m c a u o n  ~rocesses m : 
~ . . % . ~ X ~ , ~  ymms  r t u u u r l  while C O  and H o  ~ and even number.~ ,~e ~ , ~ , ~ -  ~ - . . . .  " ~ ' fy  , e t b ~  ~,a~'mixh,r~ , r id  th~ ~m-Dor #h~ -~Hvi~v of  ue rmany  u ~ Naval  Tech ~Itssion Rept ( u n -  ~=~ , : :_ v . . . . . . . . .  ~ wuerens n " " ::-;- ..... o . . . . .  . . . . . . . . . . . . . . .  - -- • '" " - " " . 

wuum, and O:; CO and ]~. yield OH O whi ~u --~- contain col- + ~  -" ....... .o;{ o* atural fats ]i~r +~o o.t.lv~f eho ~.ro. +ha ~ a ~  n ~ h a ~ .  e~o ~ numbered)-4u 194u 16 pp" PB 40 9~5 • Bib'= Sm ' 

mer~Zer~ CO2__and ~ Y~eld HCOOH: Ou subject ing . LVDE A S e e a b s  1647 . . . . .  : i i ~ :  action veinei t ies  of the 2 isotopes becomes, since in :both  Ind!RePt - ,vo l -3 ,  No..3,1940, p. 1o8- " : 
~ 4 L ~ L v o m m e s  m C H , . a n d  CO to thes ' l on+  . . . .  ' " :  : " ' " : ...... : . . . . . .  :|:.~: cases the number  of act ive centers remainin for  ad .... Re oft-covers  those,  rocesses tha t  are in commer- - 

dmtSChza~[ge~aceeldshyde and !is ecudensat inn and ~o~y- ~ 2147~'~Luv~c~F'~'~.a.;~ [Synthetic Bens!ne.] Seifensieder- : | i :~  Sorption o f H o r  D i s s m a l l e r  and thedifferencegbetween ciul ~se for  the puriflcaPtion of large volumes of  gas, 
a~o~ prouuem are  ohiamed ~ vo ~ ~:~ ~ PP ~ Chem kb~ vol o2 

• ' • ~ ~ - o  ": . . . . .  ; . .  s . . . .  1928"" | ; , ~  the zero:point  energies causes a re la t ively greater~ dif- such as are employed in the production of NIt~ H, 
21~3. Lwrrm~, A. [Catalyt ic  Incomplete  Oxida t ion  of : :: ~ ' :  " ' : j  : :: :: : ' : ' ::: : ' ' '- : | : : ~  ference be tween  the two isotopes. A p p a r e n t  ac t iva t ion  : MeOH, and Synthetic 0ils: T h e  topics considered 'are~ : ::: 

: : ~  ethane Wi th  Free  Oxygen.] , ~ r a f t s t o f f  ~-~ ~ 7  ~ummary o f : the  s ta tus  of coal hydrogenation and :, ~ | ~ / e n e r g i e s ,  :are:  Ecru--27100 ~:cal." E c m = 2 4 9 0 0 - ' c a l :  Dusts  a n d t a r  removal"  L G. 'a lkazld  process for  g a s : :  : ~  
.t941 137 14 . . . . .  - - ' .  - ~  prouuet ion.of  h droearbon • . . . .  . ,~ PP- - 0 ,  Brennstoff-Cheva v 1 co ~ o ~  - ~ Y s f r o m C O .  ' | ~  E~,,,~,,~E~¢,~o~-3X~--XCo where" k is  t h e  h e a t  of  • punf lea tmn;  I. G C l u s -  process for recovery "of S 
p . - , x  ~ Ch im e i nd :  (Milan) vol -~ '  ~ ~ "  ~ 2148 L w n ~ .  k ~ [~yn'thetic Prom~ctio,  ~ ~ ,~  ~ '  : ~ :  I J ~  adsorp t ion  . . . .  ~ : . . . .  • f r o m  H:S" H-S removal  w i t h  Fe oxide removal of : ~ ~ .... 
1')9 • 175 • Br" ~ ' • ~ '  . . . .  ' ~ "  - - ~  ~' .." - • < . : . . . . . . . . .  rom ~ ~., " ' . - . ' ~ ' .  ~ , . : 1=" : _ l tmh Chem. Abs• 194 o B I ~ 19" ~ , , ,  CoaL] Suddeut  Molkerei Zt~ vol 66 lo~v  ~ ,  I ~  2153 I , r v ~ x  T. ~x-, - ~ X ~ - ~  ~ ~ r m h o  Tc~,~H,¢. organm C, CO: and CO and ga~ purification by acti- 
E0S., l OL ;~u, 1941, p. o264~ . . . .  ' 18--183, Che m. Abs., voL 43, 1949, p. 6327. |[i:.~: of the Cata lyt ic  Synthesis  of Methane ill NickeL] ~ated C. , . 

,.quil.~brmm cons tan t  a t  different t e m v e r a t u r e  , f  th~ Review of production of synthet ic  f a t s  with ar~u-: : : l ~  Bull• soc: ehim. Belg., vol. 54. 1945, pp.  803-318 ; LYO~'S, L . E .  8 6 ~  abs.  1580. J : 
synthesis  s r . . . . . . .  meats  fo " • ' . . . .  ~ " . . . . .  ga eaet ,ons CtL+~O.=CO~- .2H. .a .~  ~ ~,~ r and agmnst  the*r use as  food . . . .  -|~i~ Chem. Abe,, vol. 41 194 ~ p. 2310. LXSS~K L S e e  abs 2012 

w a s  calculated f r  " " - -  "-- . . . . . . . .  : : - ~.~ . . . . .  ' . . . .  s t  . . . . . . . . .  ~ e  ~ . ~ H , ~  ~ ~ , ° ' m "  the  Pubhshed equ i l ib r ium c o n - :  : LUEDEKZ ~ Y. :  S e e  abs. 2 1 7 8 . -  : . l : ~:~:~ : ' : ~ : : : : " -: : - : .  J . !  ' :: : - " ' :J 

. . . . .  i " " ' : ":: : : :~ : .:: - - -  ' :  "%" = = o-i-3H, a nd  ( d ) ' : 0 H ,  u r a t  t~as i n ' c h e m i c a l  S n the s i s  A - O = = C 0 . . + 2 H . 0 .  I '  " ' " . + :~ ': . . . . .  Y ] no. m i n e s e t  ,.~...,i . : : . !  . . : .  : :  : . - . . . . . . .  : . . . . . . .  . . ~ . . . .  • 
650 ° incompiete c0~b~J~ :nUr  7 C  ° f  C ] ~  and  0.~ above , :  . ea~'bt]rantsi:ol.:134, 1945, pp 401-455. Chem. A b s . - / : '  :' ~!ii:( ' 21~6: M.tCF~,nL~.~E, A. Synthet ic  Fuels: Rev. P e t r o l :  : t r i a l  hydroea rb0ns :  The art icle deals among O t h e r .  , : : . .  :: 

l a te  e . ~ ' p r e v a u s  over e0m- vo~. ~v, ~ o  p 1776 ' • ' : ' " o=o o- . . . . .  - . - ' • P ombustion (d)  more  and mo ~v#e~ , ~  ~ ,  . . . .  ~.  . , r . . . .  . . . .  Technol ,  1936 pp u - o8 t in ~gs w*th The hydrogenatmn of CO and CO w~th 
• . . . re . . . . . . . . . .  s ~em- . - ~ n e  o.~siaili • '. • ' ~ ~ ; pe :rature. Ca lcu lahon  fo r  a mixture  coma "~n ~ ~o 0~ P . , . , ,  !des offe~ ed 1)5 large amounts  of eraekin~ De~ elopments in the Fische~Tropsch process corn- • " N~ a t  2u0°; preparat ,on of sa tura ted al iphat ic  hydro- ~x~. • ." ~.rL.~g v.', ~ g.,~ avallaDte [are I • : , • .  ,, u6 : a n d  ~=, 1 %  shows  that  a t  7~0°-8~n o +~ . . . .  • , . . . . . . .  ~ g h  the var ious  processes of petro- prehensively discussed. : : . carbons from- alcohols by the. Gr~gmard reaetmn ; hy- 

• ior ium nan sh i f ted  alton . . . .  ~ ~-~ ~ , -  ,~ ,m r e ,  mn~ a r e  studied The  discussion e.xtend.~ to o, ~ ~r : ~ ~r ~ ~ • • : dr0-enat i0n of C H. and C H wi th  Ni " ~inn ne . . . . .  Su en~reiy tOWards the forma~ the u t i l iz -H~"  -~ ~ - ~ , . . , "  : . . . .  , ,~ . .  ~ACF~kRL.%~E, ,, . ~.  ~ynthetle 0 d s  From Coal; ~ . " -~ . " ~-: • : 
. . . . . .  ~vn~nesis gas  (CO. H,--1 • ~ •-  . . . . . . . . . . . . . .  gas ~ general  types o f  ap- " " Th " r " ~ . . . . . .  mix tn ra  ,~f on ~,~ ^ ~  • - -  - - ) .  %Vhen u 2" 1 " nlieation . . . . .  : -~-  ~ . . . .  . . e F~scher-T op~eh Process. Chem. Age,. vol: 40/ . - - - . : ~ .  ,.gee abs: 3000: .. ; : . 

. . . . . . . . . . .  ~ o  u ~  and 97-98 o: " .~ . ~ . . ~ s ~ * ~ u * , ~ u r m o ~ a r e v m w :  (1) Polymer= o- ' . . . .  - " . 
different  space ve]n~H,~  ~ e a n o  o"g°O=° was  passed a t  .~zatmn and alky ation of the oleft'n.~ he- . . . .  ~{tho, ~ho.,,,,_.. . 1939, p. -o9. . . . . . . .  . . . . . . . . .  . . ' 2161. ~[AILHE, .k., ,kND. DEGOD0~N~ : ' ,  F .  [Catalytic. , Redue- 
t u b e  fll led-~,+u =.-LL'D% ~- "~ ? ~ " -  v u  t h r o u g h  a quarts: . ~ or catalyt ic  procedures whe~ohv ~ n n ~  . ~ = ~ [ , = " ~ ' . . ~ .  Lecture to the Manchester L! terary and Phdosophtcal  l ion b y  3Ieans of Formic  :~cid. and the  Products . " . .  :. 
With a , u e 0 ~ s ~ ' , ~ ? ~  y s~  ice ramie c a r r i e r  s a tu r a t ed  : : asses .are discussed .: ( '~  sYn[l~et~:,~'h~'~.~="can P:,~,~ ": : ; Society ~ WOrk of Fuel  Research Station ~s 'reviewed Obtained by Catalyt ic  Condec~ation o f  :~cet0ne ] ' : : :~ 

-, . . . .  • ~ . ~ r ~  e o n m i n i n g a c t i v a t o r s ,  s u b s e - ~ : ,  e r a l  r . . , . - .  _ : . . . .  r . . . .  r~; ~ g ~ r  . ~ " - : -  • • - : :: "" ' • • o : - '  " .~. " -  : : ' "  quentiyealeinedandredueedw:+~.~, . . . . .  : . . . .  : :  eaetmus, such as the product ion  of alcohols " -- ~2188. M~vosm, 0. [ C a r b u r l z m g  E q m h b r m . a n d  the  Bull. soc. ch tm. ,~o l . -1 ,191~ ,pp .  61-64 ,. Chem. Abs., 
: and calculated d a t a  were  in - ~  ~"~'  ~ae e xpe r imen t a l  : format ion  of alkyl:halides, oxida t ion  of olefins with t h e  . . . .  Iron-Carbon Diag ram; ] :  Tetsu-to-Hagane v o L  .:24 : - vol 11; 1917, p. 3240. : . - : : :  ~ : 

e w ~ u s r e e m e n t .  A t  900 °, reduction o f ,  .- 19381 pp. 432-439. ' ' ' . . . . . . . . .  : . H C 0 : H  which, under the influence of such ca ta lys t s  .~ :" 
2159. M~ER, C. G. ReductiOn of Cuprous Oxide b y .  as Cu, Ni ;  and  Zn0,  decomposes into H:  and CO,, was 

i C a r b 0 n M 0 n o x l d s .  Bureau  of Mines Rapt. of I n v e s -  used in the reduction of Various ketches. The hydro= - i 
t iga t ions  2926, 1929, 7 pp• ; Chem. Abs., voL 23, 1929, genation :was carr ied out  a t  about 300o~ using Ni o r  " : 
p. 3621 . . . .  • : .  Cu. The : ac t i va t ing  effect  o f  CU .and Ni upon . t h e  . . . .  

o.vAdizal . P resence  of les s than o . i  mm, c 0  pressure t h a n  ate, dissociation was s t u d i e d .  .: - - : : :  : . . . .  
y ie lded . . . .  
good pe ! mosphere o f  otherwlse pure CO:  Will ac t  reducingly:! 2 1 6 2 / ~ f ~ 6 ~  S. [SYnthesiS of Higher  Alcohols F r o m ,  : 

toward CuffiO below 1 064 °. The equilthrlum c h a n g e s  ' Carbon Dioxide and Hydrogen a t  High P r e s s u r e . ]  . 
n l c a l  al with t empe ra tu r e ' i n  such a Way thdt  below 900 ~ d e -  ' Chem. Ray. (Japan.~, vol: 5, 1939, pp.  21-38. Chem.  : 
c ia l ly  sl ~ creasing quant i t ies  of CO suffice to reduce Cu=O. A~ Abs., voL 35, 1941,:~. 7988. ' 
conversion of temperatures  near and above t h e  melting point  of Cu Review With 3- r~f~ . . . . .  " : 

a pa r t i a l  pressure Of 7.6 ram: CO in otherwise pure CO~ . u . ~ , :  
should  reduce the dissolved Cu0  to O 006%. " -. 8 e c  abs. 1882, 1883, 1834, 1885, 1888. 
2160.'i~i,~m~s, A. [Synthet ic  Hydrocarbons.] ;]'our. ~ M~xL~O, S., Komv, H ,  A,~a MUR.tT,% Y .  Benzine 

usines  gaz, vo!. 48, 1924, pp. 34--37; Chem. Abe,  v 0 1 . .  Synthesis  From Carbon Monoxide  a n d  Hydrogen .  : 
. . . .  : L I I I .  I n f l u e n c e  of Ainminnm Oxide, Silver and 
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2163. ~owsz~, S. [Syntheses  From Carbon ~on- 
ox ide ]  Przemysi  Chem.,  voL 28, 1949 , pp. 467-482. 
Rev iew of Fischer-Tropsch and  r e l a t ed  processe s. 

216~. ~I~usoz~, W. A~n EnnoFF, G. Methane.  Your. 
Phys.  Chem., vol. 22, 1918, pp. 529-575. 

2165. MA~tl, z~, K . L .  [T im e  Versus  A m o u n t  Of Reac- 
t ion Formulas  for Heterogeneous  React ions  a t  the  
Phase  Boundaries of  Sulids. 1. Deve lopment  of  the 
bIa themat ica i  Methods a n d  the  Der iva t ion  of  Surface" 
A r e a  Versus Amount  of  Beae~ion Formulas . ]  7,tsehr. 
physik.  Chem., vol. 187, A ,  1940, pp. 43-57;  Chem. 
Abs., vol. 35, 194/, p. 2058, 
~Ia themat icaI  and theore t ica l .  T h e  s impl i fy ing  as- 

sumptions of other workers  a re  e l iminated.  Mampel  
asslunes only equal ra tes  of  nuc lear  f o rma t ion  for  equa l  
t imes  and for  equal a r e a s  of  unaffected su r f ace  and  a 
cons tant  velocity of g rowth  of  the  nuclei. T h e  fo rmulas  
apply to the  induction per iod  as  we l l  as  to the  pr incipal  
period of the reaction. T h e  equat ion of Fischbeek and 

BIBLIOGRAP]R'Y OF ~ISCHER-TROPSC]K S Y ' N ~ S I S  A~.~D RELATED PROCESSES 

eentrated HCL In general, it is similar to Fe(C0):, ;: 
an~ may be the analogous Ru compound. If Ru~(C0), " 
is heated in dry NO for 13 hr. Rt 120", the temperature 
then gradually is raised to 150", and the NO gradually ::: 
is displaced by dry ~N'~,:a red, crystalline product./s 0b~ .: 
rained, Ru(N0)s. It is very di~eulg to obtain thls 
uncontaminated with Ru (CO)~. It easily gives off NO, 
especially when moist. It is insoluble in E:O, EL-0, 
C~, slightly soluble in alcohol, Somewhat better in 
acetone, and soluble in pyrldine. It is reduced with II~ : 
at 220 ° ; xNH~ is formed` 

MANc~zo'r, w . J .  zec abs. 2167. . . . .  
2168. MANDO, A. [Synthet ic  Fuels  F r o m  'Lfgnites.] 

Florence,  1940, 225 pp. ; Fuel  Abs., March  19,t5, p•236 :.~. 
. ~ e c t  hydrogenation of oo~ and the ~scbor-Trop~h i i:: 

synthes is  process a r e  discussed. ~ Processes for  pro: 
duc ing  synthesis gas, :for example, Viag, Winkler ,  eta,  
a r e  d i ag rammat i ca l ly  described. 
2168a. M.~ES, M .  Distr ibut ion o f : L i q u i d  and Soiid 

Fischer-Tropsch HYdrocarbons by Carbon Number. Spingler for  the induction per iod is  derived.  
2166. - - . - - - - .  [Thne Versus  A m o u n t  of ReactiOn For- ;Tour. Am. Chem~ See., vol. 74, 1952, pp. 3,148--3,151. 

mulns  fo r  Eeterogeneous  React ions a t  the  Phase  Equa t ion  has  been der ived for  calculat ing the  dis- 
Boundaries Of Solids. I I .  T ime  "Versus A m o u n t  of t r ibu t ion  by O nt tmber  of Fischer-Tropsch hydrocar- 

bons, based on the assumptions  tha t  cha in  growth in . 
React ion Formulas  for  a Powder  Consist ing of  Spher- the  synthesis  proceeds by stepwise addi t ion of single 
ical Particles.] Ztsehr.  physik. Chem. vol• :[87, A, 
1940, pp. -o35-249; Chem.  Abs., Vol. 35, 1941 p. 7809. O a toms,  and tha t  the  probabili ty of gr0wth ,  a, of a 

. . . . .  , g iven  hydrocarbon cha in  is independent of the C h u m -  
Mathemat ica l  and theoret ical .  Spher i ca l  Part icles  b e t  ~ C , ,  a l though i t  m a y  v a r y  with exper imenta l  Con- 

of  uniform Size are  assumed.  F o r  large r a d i u s  t h e  dit ions• The  equation r e l a t e s  the  distr ibution of  the 
equation has t h e  fo rm k t / ~ l - - , Y l - - x ,  in which  the  l iquid and  so l id  p r o d u c t  to a . .  I t s  app i !cab iUty  to 
symbol s  have  their  usual  meaning• For  sm,~ll r ad ius  re la t ive ly  crude f rac t iona t lou  d a t a  ~ gesolin , " " 
[heeqnuratxionnis~a~l--?~e~,Z~:,r':~, Th .e  inte, rmed ja t e  e,~.,.s..o - ~ n  d w a x )  f rom u wide  v a r i e t y  O f( s o h r e ~  ?n~e la f~  

i: 

LITERATURE 

Comprehensive summary  discussing r a w  mater ia ls ,  
higher-molecular  al iphatic acids, fo re run  f a t ty  acids, 
aqueous and  oily condeasates,  vola t i le  products, h y -  
droXY al iphat ic  ac ids ,  dt~arboxylie acids, alcohols, 
aldehydes, ketones, andNa:SO,.  Severs•  3 . t r ans l a t i on :  
of this pape r  appears  in BIOS Misc. Bept .  26,1945, pp. 
13--31, PB 93,709•. 

MA~T~CA, E. Sc¢ abs. 2401b, 2706c. 
2171. MAqU~NE, L. [Action o£ the  Oxides of  Carbon 

on W a t e r  Vapor.]  Ber.  deut .  chem. GeselL, vol. 10, 

ABSTRACTS 287 

composed ve ry  la rge ly  of  sa tura ted  f a t t y  acids. I ' t :l~ 
indicated f rom the  resul ts  of  physiological r esea rch  
tha t  s t ra ight  cha in  f a t t y  acids, whe the r  odd o r  even,  
a r e  equally readi ly  ass imila ted and utilized by the  body 
a t  least  in cerinin l imi ted  amennts .  However ,  branchecl 
chain, hydroxy~kete, and  dicarboxTHc acids, alI  of  which  
a re  present  l a t h e  synthet ic  acids, a re  not  readi ly  assimi-  
lated if  a t  all a n d  lead  to re ta rded  growth and  abnor-  
ma l  excretion products  tn the urine. However ,  i t  is pos- 
sible to remove the  oxygenated and dicarboxylic acids 
and  the branched-chain acids by suitable t rea tment :  1883, p. 1358 ; Bull. see. chhn. ,  vol. 39, Set. 2, 1883, 

pp. 308-309; Jour.  Chem. See., 1883, p. 860. 2176. ~Ltm{nz~, K.  S., A,xn Goss, W. E .  ~I~irkische 
CO reacts  wi th  H~0 a t  150 ° over  P t  sponge so thut  Seifen Indnstr ie .  BIOS Final  Bept. 86, 1945, pp. 

af ter  30 hr .  all  the  C0~ ls cenver ted  into C0 and H~. I r i s  25-32, PB 18,911; PB Rept. 225. 
concluded t h a t  the sYstem C0..q-E.. is stable below the  Bes ides  t h e  above-named p lan t  ( r a w  m a t e r i a l  ca-  
dissociation t empera tu re  of CO.- ; and  t h a t  C0 is i t se l f  pacity, 40,000 tons pe r  yr . ) ,  3 other  plants  have  produced 
a t  10w t empe ra tu r e  a s t ronger  reduct ion  agent  than  H... synthetic f a t t y  acids : Oppau (capaci ty 20,000 t o n s )  ; 
2172. ~IARCO'rrE, E. [Liquid Fuels•] Bey. sci ,  voL 62, Eeydebrech (20,000 tons) ; and Magdeburg (12,000 

tons) .  The  r a w  m a t e r i a l  is gatsch produced in the  
1924; pp. 517-522, 551-557 ; Chem. Abe., vol. 19, 1925, Fischer-Tropsch process. Mater ia l  m a d e  in coal hydro= 
p. 2267. - : 
Brief  outline of the qualities :required of l iquid fuels genation plants  cannot  be employed because i t  contains  

aromat ic  compounds. About 150-200 tens of f a t t y  acids i . J  
and o f  t i le  possibility of producing them by polymeriza- : pe r  month Was tile m a x i m m n  used f o r  the :production ",~'~ 
t i o n  of  CE, ,  hydrogenation a n d  t ransformat ion  of of  synthetic fa ts  and  nlargarine.  F a t t y  acids C~--C,s s-~:.'~" 
gaseous into liquid hydrocarbons,  polymerization of (55-60% of the tota l  f a t t y  acids obtained) a re  used for  
C.E.- into a romat ic  hydrocarbons,  d i rect  combination of  : edible purposes as compared wi th  the  Cc-0_~_ acids (60-  : 
CO and  E:, carbonization of  coal, l ignite,  and peat ,  65% of the total  f a t t y  acids) used for soap making.  A. 
production of  alcohol, and use of  EtOH-C~E~ mixture ,  flow sheet of the process and p lan t  fo r  the manu fac tu r e  
: - MAPPER M, See a b s  3037.  : : ~ : : i of f a t ty  acids is a t tached.  Ti le  oxidation of  the ga t sch  - 

2173: MAnEt,, L: F. ,  Met H-A~N, D ,  A. Reac t ions  :in- by air  i s  carr ied out  a t  110 ° in AI vessels With s tainless  
~olved in the  Synthesis of HydrocarbOns and Alcohols steel  (V2A) tops and  a t  atmospheric pressure  :in t he  
F rom W a t e r  GaS.  Catalytic Oxidat ion of  Organic p r o s t a t e o f  0:2% KMnO, a's catalyst .  T h e  reaCtiou i s  : : : : ~  " 
C~)mpounds in the Vapor  Phase .  Chemical  Cata log  continued until  the mix tu re  Contains about  33-35% 

Fettsiiure Werke  a t  Wit ten (abs.  2176 and abs,13236), 
except t ha t  the  la t te r  p lant  used  only Fiseher :ga tsch  
paraffins, whereas  the  0ppau p h m t  used Rieheck p a r a f -  

. fins ob ta ined  f r o m  brown-coal  p i t ch  and  Tief-Temper-  
a tu r  E y d r i e r u n g  paraffin obtained by h~drogenati0n of  
brown 'coal, as  wel t  as Snythetic. tmraflias prodacod b y  
the Fischer ,Tropsbh synthesis.: A considerable amoun t  
of work  had been carr ied out on the nutr i t ion value and 
toxicity o f  ~TnthetIe fa t ty  acids p roduced  by oxidation 

ii : is app rox ima ted  by e i t h e r  o f  these  equations.  ThLs t h u t  the  approx imate  constancy of  a• previously ob- ::iIi!i 
in termedia te  type is charac te r ized  b y  a react ion vel0e- : s e rved  f o r  liquid hydrocarboas ,  extends tO waxes,  and .; ., ., , - ,  ~,. , ~,~,• . - • . - . . Co - I n e  New York 193 ° e h a - I V  ~ 100-135 = fa t ty  acids the remain ing  nonoxidized ma te r i a l  b e i n g  

' 0~ ~ r - . . .  v ~ ~ . . . . . . .  ~ ~. rr.- ,~ ~ recycled The overull yield of  fa t ty  acids is about  SOC~ try 'greater  t h a n  tha t  of  e i ther  o f  the  o ther  2 oases. ; . t h a t  ~ is a convenieut  p a r a m e t e r  fo r : cha rac te r i z ing the  . ~ . . -  ~ , ~ , ~ K  ~ ~ . . . . . . .  , = ~X~D ~, .~a ~, , : . . . . .  
For  all  3 cases' there is a n  induction pe r iod  dur ing  p r o d u c t  . . . .  distribution. T h e  eventual  terminat ion:of  c h a i n  : ' Ex im " " L  "~' ~ ~" : •' " ~ "  - " ''~ " " Svntbetm fats  and m a r g a r i n e  are  made  f rom the f a t t y  . . 
which the reaction fqllows a 4 th :power  t ime  l a w ;  this  g r o w t h  is a necessary  consequence:0f the  equatlon so :: : o n P ~ r b ~ e : ~ p o ~ i n ~  °~cl~l~U~Y 0 £ 1 : ~ C c ~ t ~ S ~ r U ~ n  e aC~dsS:Y esfter!~llnga~a~ths~.lY~r~e~atslt~;~; } ~ e ~ e  
period is shor t  for• the  f irs t  2 cases and long for  the  i t ha t  selsct ive c raek ing  of  waxes need not  be postulated. . . . . .  Oxides in t im Blas t -Furnace ProCess ~m I n s t  Mfn ' . P. - .' . • , r . • ~ , _ • ~ s .: 

nnf~ ,~rae ~ , ~  xra~o~ n, ~, 1 ~•-~'~ ~ ,~ "~ • • tllenlsetves nave  a S~ron~, unpleasant  oaor ,  the fats" in termediate  case. The  ex 'per imental  tes t ing of the  2168b. M.~.XmIE0r, G. [Synthesis-Gas ~ianufacture  Pull "2184.~ ' l~47: '24"~¢e?~Om ' ~:~bs'=~$°'4"~: ~ m  m a d e  from them are  mucll better  and have  ve ry  good : .  
results  is :comPlicated by the  tendency of  par t ic les  to F r o m  ~Iethane and  I t s  Uses in the Chemical  Indus-  " p 4745 ' ' - e~• '  - • - "' ' ' ' keeping qualities. I t  also is elainled t h a t  synthetic fa ts  .: 

. .  become smaller  dur ing  tile course  0 f  the reaction,  t r y  ] Inge,. 'nere vol 24, 1950 pp. 241--246" Chem. i~ • ' " " a re  utilized in the body as well as  na tura l : fa t s  aud  a re  
2!67. M ~ c ~ o r  W. ,~,WD :MA.~C~0T, "W .7 [P repara -  - Abs  te l  45 ~i951 p ") 157 '! ' : ;'C : • Commercial  hemat i te  Was s ized  to  S-14 mesh : a n d  - more suitable for  diabetics tile explanation being tha t  " - - 

: l ieu 0 f R u t h e n i u m :  anorg.  Chem:; vol. 226, Carbbnyls  and Nitrds~:l~•] : z t sehr .  1936, pp. 38-%-415 ; Brennstoff-  ~:' :of :Rcvi'ew o f N  r c  r~x,dthe us~ of s~-nth~i : :~ .~  ~:~_\~ .. r ~ :~=. ~ - ~ ; :  ~ ' -  ~"-~•-~'~:,,~ . . . . .  los t~;~ • reduced w~.th .mixture s of c0nlmerci.a.1 " Compressed CO, " : ~while diabet~.s burn t i le  e v e n  a u m b e r  of O c l v 0 u s  : 
! ::::co_., Chem. vol 17 1936 p ")3 ") - Chem Abs vol 30 1936 . ' -  ":'~'~-'- ~ " - ~ '  ~'~*'~u~' urea Me01i, H C H O  carbon I!~'~ v and ~ '~' 's imulating gas composi t ions o c.currmg m present  in na tura l  f a t s  t o  give acetone, the odd number  

' " ' , "-: -:~ . - - r, • , , cracK, riO, N, nnd C.H~ . . . .  " ' :  . : ' : a r loas  zones oz an  actual  ernst  ru roace  Tile r e s u l t s  e I fins in  ~vnthetic f a t s  i l  -lddition t )  even m n a b e r  
.p. 5139. : . Showed tha t  the  reduction of Fe  O: pr0ceeds by o Steps" . . . . .  ~ ' .  ~ ' •  - •  , , . . . . . .  : : B y  reac t ing  CO ~-ith Rtl  a t  l $ O ° ' a n d 2 0 0  :arm., a n  2169 .  ~L~.x~As~t,.E: K.  Bomsov±, G. P ,  OR0CHK0, D . L  : " :  . -" . . . . . .  . c ,mms, -a re  ~urnsu c o ' p r o p m n m  aem ann.. n n a u y  give . . . .  , . . . . . . .  

easily volatile Ru carbonyl  is formed,  wh ich  :separates " ,t.~v Feosv,  A . V .  [Kinet ics  of Catalytic Cracking of  TO F e 0  and reduction of F e e  to Fe. Pressares  of  CO.- and l~-0i . Tile cost 0f.synthetic a c id s in  t he  differ-:. :- :: 
• . : Paraff in  Over  Ac t iva ted  Aluminum Silicate.] Nell- approximately  5 arm• abs. increased C deposition under  . e a t  plants  ranged l ~ I  70-120 per 100 kg.,  Whereas t ha t  out a t  ---SO* .in. colin.less crys ta ls ,  me l t ing  a t  - -22  t o  v ' lnoe  Khoz vn~ ,)a " ~ ,  a - -  ~ - - ~  o . . . .  ~ • 

a colorlesS, optmally sea~iti ,-  e l iqukL whie h i tself  d e -  ' ~b~  ,-,~ aq" ~ - - ~ , '  ~,~:~ ~' "~'=v~ PP"-v--o~; ~,,e m. t h e  conditiotis, used. A m a x i m m n  of C deposition oc- f rom natural  oils d u r i n g  the w a r  was  aM:  140 T h e -  : : 
composes a h t t l e a b o r e  its n~elting point  wi th  evoht t ion "': ' : "~a '~kln '"  "~' ? v ¢ " ' ~ "  - o , ~ .  ~ .  . curred a t  about  489" a t  5 arm.  pressure  and I hr. ex- : cost, however, depends upon the price of ga t sch  (dur -  : 
o£gas  and formation of a y~llowlsh color .  A f t e r  Some : 0 ~ r .  ~c -t g o  t Wa~ ~a Fiscller-TroPseh p roduc t  melting: posure: The  max imum depos i t ion  a t  tile pe~.k Was ' ing tlm war  this was  R.~i-30 per  100 k,z.) and normal ly  
t ime i t  c rys ta l l izes  into beau t i fu l  o range  flakes until  : .~*---~2*,:mol. wt:  320) in a~reaction tube packed:wi th  : more than 3 t i m e s  the depositio n a t t empera tu re s  50 ,  ": synthet ic  acids f o r  soap making  ~i'eni~l c0st 2 thnes as  - 

y " " ~ " . • " " . s" " : ~ ~ - - - . =:. m g a e r  or  newer, : The  r a t e  of  ore  reduction iS proporr:  ntach as na tura l  s0apmaking oils in Germany  and on 
cfio~l~rs[o be :iccq.~sdiPh~s:t:n°enuP~ytely ~ l l s e p ~ a T o r m T h e  [lf:~sa~ett] :t~!sll~es~alI~S~:2::°r~nSe~'°Secl~:: e~l~e . t lonal  to the l inear  veloeit.~ ~ a t  cons tan t  pressure or tO " t i i e  World marke t  perhaps  3 t imes as ranch: ' • 
of  the volatile earbonyl  is R U ( c o ) ~  t h a t  of the  oran~,e veloci ty  constant  decreases  sl ightly a t  low feed •rates. the pressure  a t  Constant l inear  velocity. ' 2 i77  ~ 0xo G "~: b E Ruhrchemie  A : G  : : i : 
c rys ta l s  RU:(C0) ,  I ~ i s  insoluble' in  E-O a n d  ea s i l y  The  appa ren t  ehergy o f  act ivation calculated from- . : ~L~azL~r, S:: ~ec abs.' 8. :: : BI '0S Final  Rept, $6~i94'5 pp. 33:3T" PB18,91i .  ' P B  : : '  :o ' : .  
soluble i n  C,H~, a lcohol  C H C h '  C C h  a n d  benzine" these equations,  is13,550 for  the overall  decomposition- - M-iRK, H.  ~'ee abs. 355•: . . . .  : " Rept• o-25. : : . . : . 

, but  the  Solutions on  s t and ing  becgme yellow indica t in"  : Of t h e  feed, 16 400  fo r  t h e  decomposition of  c racked  2175. M.~KLZY, K :  S. Synthet ic  F a t t y  Acids. I . G .  0x0 G .  m. b. H.  is Owned by the Ruhrchemie  A:-G., 
for  na t i0n :0f  Ru.(C0)~ I n  a lkal ine  s o l u t i o n  If fS ~ :gasoline, ll ,900~fot~ .the f 0 r m a t i o n : o f - n s o l i n e - a n d  ' i ~ Farbenindust r ie  A . - G ,  Ludwigehafen  F I A T  Final .  I . G .  Farbenindustr ie  A.-G., and E e n k e l &  Cie• F a t t y  . ' 

• s t rong reducing agent  • W i t h  r : ih  C,I~, R u I  ~Co ~ [s ~ • 15,000 cal p e r m 0 h  fo r  tile dec0mp0sif ioh~f the ~esidue' " ~:::::, l tept 362,::i945, 4 pp. ; :PB 1 315: ," ' ~ " 
probably formed. Ru-(C0)o  is eas i lyoroducod  hv hone • recycled to the . d  pass. T h e  difference i n  the values ~ . . . .  
ing  Ru (C0)~ to ~o0". "It c an  be easiLy'crystal l ized fronl  for  decomposition: and  fo rma t ion  of gaeoline :explains • : Process Used f o r  tbe. producti0£ of  synthetic : fat ty 
c,E~• The  crystals:  a re  qu i t e  stable to a i r  and  -light : w h y  m a x i m u m  yield of  gasoline iS lower  w i th  increase ac ids  a t  0 p p a u  l a t he  same as t ha t  used by the D e u t s c h e  
insoluble in H.O, and soluble in organic  solvents  I t s  m tempera tu re :  Fo rmu la s  :are derived fo r  calculating 

/ 
. the pressure  a t  constan 

i of paraffins f r o m  all 3 sources, a n d  var ious  tests h a v e  
indicated tha t  syn the t i c  f a t ty  ac id  glveerides a r e  

~' surmrtor to na tura l  fat.q nwtn~ l?n the  f ~ t :  tha t  I'hov n~-c, 

alcohols are  made  bY t r ea t i ng  the olefln products  ob- . 
r a i n e d  from the Fischer-Tropscl~ process with CO antl 
E :  under 200 arm. pressure  and I$0"  in presence of  a .~ 
Co-Mn-Th catalyst. The'~main part.o~-the alcohols 
obtained a re  s u l f a t e d  tO obtain aonsoapy d e t e r g e n t s .  ' i  ' ,  
Fa t t y  acids can be m a d e  f r o m  the alcohols by a f a r t he r  
oxidation • process but  the  process is not  econ0mteul. : 
"rile chief alcohols m a d e  by the 0xo process have  cha in  • 
lengths raag ing  f rom C~-Ct.. The  C,~; Ci~ and C~s alco- 
hols  were very  sa t is factory  as regards  color, and t h e  
C ,  and C:~ alcohols w e r e  comparat ively  free fr0ta odor• 
The  cost of the oleflns was s tated tO be 35~40 pf. per:kg.," . . 
and  they are  sold to Oxo ~at 45 pf. :The cost Of the  

i finished alcohols was  80-90 pf.  : i 
~l*.~tR~f~.~.'!~n. "R "bP~ •qp~ flh,t 31SR RTaT RTfiS_ 

solutioniln'glacial AcH becomes lilac in  di rect  sunl ight  the ~ 'eloci ty 'constants  of  catalyt ic  eraekin~ as  a func~ 
I.r is ex t remely  Stable a n d  iS believed t0 be  d u e  t~ : :ti0 n o f  temperature .  Calculated da t a  oa  ~he yield of 
enauge in molecular size ~ [ e a t e d  i n  a i r  BU (COLD be • ' :  p roduc t s  a n d  the op t imal  volumetr ic  veloeit  eorre ~ 
gins  to decompose a t  150;? Wi th  I i t  forms~RhI..(~0-)~." s p e n d i n g  t o  m a x i m u m  gasol ine  yie ld  :are t~bulated 
orange-red.  Ru(CO):  c a n  a lso  be p r e p a r e d  by  heat in~ ~ ial0ng w i t h  exper imenta l  values.  Ti~ey agree  f a i r ly  well. 
1 gin. RuI~ wi th  5 gin. Ag  in a Cu-coa tedau toc lave  wi th  MA,':.~-, C . A .  See abs. 2122. " ~ 
CO a t  170 ° and 455 a im.  f o r  24 h r .  3. g reen  Ru  car- 2170. ~L~,'~'ES, L .  [Byproducts  0f Paraffin Oxidation.] 
oouy~ is  l:ormed as a byproduct  n the  conversion Of Die  Chemic, vol. 57 1944 - pp• 6-11- Chem Trade  

B u ( C 0 ) s i n t o R m ( C O ) , .  It; i s  amorphoas  and  iusoluble : 3"our. vol 116 1 9 4 5 ' p p  309, 311. Chem Abs vol. 
m 0rganie.soh-ents bu t is soluble in pyridlne and con- 38, 1044, p. 5200. ' " ~ " " 
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~ u . ~  :: ~-- .~t~-~- : : t  ~------ --- - - : x - - - : r = - - - : 7 - ~ ]  : : : : : : "::1~ i!l~::~,'!~, " . . . .  . . . .  " " ; •: : : , 2194. ~ o , ' ~ ,  C,, ~Nn SEO~, M, [A.ction of  %Voter : ': :~ 
o~,~ r~r~=,~ x v .  F~mx,o~ G~ENN R D : p e n s i v e  construct ion of  the  react ion chamher l  (3) r e - : ~ : : ~ : ~ ,  M~-USH~X~, M . N .  gee  abs. 1~9. : : . Vapor  on Methane . ]  Compt. rend.:, vol. 19~, !932, : 
, " £ ~  , - ' ~ n  P c  ~ "  D . : ~ -  C0min~  S ~ a r ~  : : gene ra t ion  of r a r e  m e t a l s  a n d  me ta l  ox ides  f r o m  used ' ~ : / ~ :  ~ i  : , MASOn', L; S .  Sec abs• 49.. . . . .  : pp. i345-1348; Che~]. Abs i, V01. 27, !933,  P. 1565. :: : : 

f ~ ) ~ ' S ~ e { i ;  ~Iotor: Fue ls .  ~ G~em; u n a  ~ I ~ t  E~g-~) 9°u. tac tmasse .sa ,nd:(4)  t r ans fo rmat io~o£D,  r i m a r y s y a :  : ~ :i~:::,~:'a9 ~[,~T~EWS J A Rev iew andBih l t og raphy  0f  t he  O H ,  pure  or  mlxe& witl~ H=, :N~, 0=, a n d  C%fy l~d~  
- : rme~c proauc~ in~o r e a r . e m o t e  gasoune.  ~yn~ueue g a s :  " . ~ :  i~--  ". . . . .  o ~.'a:,~ " ~mi thsou ian  Miscel laneous uo~- ~:r . n  a CO w h e n  mixed  w i t h  a m r g e  e x c e ~  ~ : vol.  o l ,  No 6, 1944, pp  t07 -111 .  - - . - - , ':~'-" e t a m c  t :~ r . l  . . . . . . . .  : ~ ~ = . . . .  iO ZrO~ 

• . _ .  __ ~.. _ , . _  ]s ob tamed  by the  use  of  coke or  h g a t t e  brxquets.  After  ~ '~f  _ ~ ^ . .  e~ono~ : y o u r  and n a s s e d s l o w l y  over  t h e c u t a l y s t S  S : ,  .. 
S u r v e y  m c m u m g  rne  ~scner -= t ropsen  process~ ~a~sin ~ ~ o  1st contac t  m a s s  the  ~ . r imarv  ~r0d, ,~  : ; - ; l~ :-~'i lecnons ±u~u ~oo,.~r .~  .~  . . . .  : --F~-~ - - ~ - - , . , ^ ~  ^ .  ~ r e _ ~ a a t e d  w i t h  ZrO. T h e 2 ,  

• ,~ ~ .~, ~ , . , . = . .  . . . . .  u ~  :.,;, .:~,~ ~ Ieasu remen t s  ~ of  ~pacme ~u=~ . . . .  asbestos s p r m ~ . = ~  ~- - ~ -  o o: o"1000 o 2179., l%f~=s~,%u. A. L : Syn the t ic  FormaldehYde  F r o m  con ta ins  92% h q m d  products ,  of wh~eh 2 2 %  ~s gas  all, : ~ , ~  :~190 M~THrmT,_K_-. [ --  . . . . .  ~ Xe ~ , .  M e t a l -  ~ . n .  F 0~-~10 o K=C0~/or AI:0~ a t  8 6 0 , 9 6 0  , , , 
Ca rbon  ~Ionoxide a n d  H drogen- ~,Ieehanism of  t h e  - o l ' d  OratiOns a n d  60 ~ l i n u i d s  boil in~ u n  *^ ¢:~:  '~: ~o~zation ann  ' xnmr  u s e  m r ~ u u ~ = ~ o  ~ e  ~ ~ . . . . .  e~ _ ~ . _ . . . .  ~ ^  , . ~ e , , ~  ~ . ~ a  - . . . .  Y 10~A so * p , % . . . . . . .  . . . . . .  *:'~ , ~ -  - " Vol 1 6  1 9 4 3 ,  o r  1 050" The  ses~ restu~s m r  ~ =  . . . . . . . . . . . . .  o ~  
Sens i t i zed  P h o t o c h e m i c a l  Reactfon.  :Sour, Phys.  200 ° : the  roPort ion of  oleflns in  the  lower-bofling l io -  '; , : ~  ~ ' lu rgY:  of I ron.]  Arch• Emenhfi t tenw.,  - . . '  •' .~;..~a :-~*= , ' - ,~ W i t h  nure  OH, and  ZrO= a t  l,Oa0 

..... O h . n . . o l .  30 ~026, pp. 1 ~ - 1 ~ 0 ;  ohe= ~bs.;:vo~ uids "ran~ f r o m  ~ 0 ~ ¢ o  ; t h e  gascous  products  a~'e ; : ~ . : ' ~ : :  pp.  4_15-423; Chem.  Ahs., vm. 38, :x~*~, -,~o.: : _ ~ ; e a ~  w a s = c o m ' l  ~lete~. . . . .  : . . . . .  
21 192"/p;5..%L . . . .  : r l e h i n p r o p y l e n e a n d b u t l y e n e  T h e  l iquid products  am ,! : ~ : ~ , ~  m h ~ n e t i c  pendu lum ha lance  is  deScmoe~ ~ y :  . ~ _  ~. 1 ,~.k~.ical Enu i i ib r ium B e t w e e n  . . . . .  

• ' " . • : -: , " . ,i:::~:{~;.!,'~.d,.~,. ~ • • m ined  b de,ICe,inn 219~ ~I.~TS~;BmaA ~ .  ~ u = ~  -~ ' • K i n e t i c  s t u d  is cont inued of  the ,hotochemmal reac  conver ted into m a r k e t a b l e  gasol ine  to the  e x t e n t  of 80% • , ,  . . . .  ~ "' e ma  et izat ton ~s deter Y - " . . . .  ' - '  ^ -  -'~--~= ~ m  I n s t  i%Iin I • Y P .  , " ~ . . . . .  . . . . . .  , . ,  ~,~ : :~htch th  gn  i n s t r u m e n t  zrom I ron  Carbon, ann  u x y g e n  ~ . . . . .  t[  n be t ween  ]~. and CO w h e n  sensl t ized b H v a p o r  a n d  the  gas  o*l w h i c h h a s a e e t a n e n o ,  above  l00  can be -,:~,;~or,lexamnlesiUustrateuseofthe , "0 ~ " 2 " - "  : 'hem~'Abs  I "o " . . . .  . . . . .  Y g ' . . . .  . . . . .  ~.>',: : ~ o e w - ; - - - -  - - . . . .  : , : : and  Met En ~ voL 67, 192., pp. ~-~o;  ~ . .,, - 
t o  li~h~ o f  wavelen~:h  0536 7 ~i. U: f r o m  a H~O-eooled r ecovered  separatelY a n d  u s e d  t o  zmpr, ove  low-grade :~; : , ~ ' ~ : ~ 1 5 0  to +1,000% . . . . .  . . .  • o., ~ o o  - " I 

= ~- ~ " - - - o ~ diesel  oi ls  f r o m  o ther  sources• : H i g h - g r a d e  lubricants : '  ~ ,~  . . . .  : . . . .  2059 ' . . . .  . . . . . .  V0L m ±W~, P. ~V~. . . . . . .  . . , . . . H g  arc .  T h e  gases  w e r e  s a t u r a t e d  w~th H g  a t a 0  , ~ h ^~ ~ ~ . . . . .  , . . . . .  . :~,.~,~i~<~, : MATvrmD " K g~e a b s .  " . . . . . . . .  - . . . . . . .  ~ r e s e a r c h  o~ (1) t he  I 
nnd  fh~ V~let~an ehflmhor w a s  m a in t a ined  a t  80 ° The  : a ,so  m a y  ~e  p r ~ u c e a .  Wl~a ~ne conmc~ mas~es  now m : ~: ~",?:~:~" : ' ~ .: ~=~ ==o : D e t a i l e d  repor~ o n  a n  extvau~x~ , :1 
~ - ~ = f r ~ - ~ a - ~ - ~ - w e ~ -  the  s a m e  a s  t h0se  a r e  " u s e  no ma te r i a l  changa  in the  boi l ing cu rve  of t h e  prl-::'- ~ ~ : ~ ! : ~  : : M A T H ~ ,  S ,  SVS abs. 55~, ~o~, . . . .  : " " equ i l i b r iUm composit ion of  t h e  gas  p h a s e  in  the s y s t e m  :l 
~ [ ~ , , ~ ' ~ ' ~ ' h - ~ r [ ~ ' ~ . ~ ' ~ , * m o n t s  w e r e  m a d e  of=the  : m a r y  product  is  p0ssthle. BY increas ing  t h e  CO content :~:~;~£~01 M~TIONON C. [PhysicochemicalStud_y of S ° m e  . C O C O -  a n d F e  (conta in ing  2-30% O) at . the . . tempera:  : ] 
~ ' ~ ' ~ e  ~ " ~ , ~ [ ' ~  aA~rb[*~' while t h e  r e a c t i o n  was  ' o f t h e  en t e r i ng  gaS, i t  is  possible tO inc rease  the  0 1 e f i a  " l : i ~ ' ~ ' ~ r ~ n i c  synt]~eses.] - Bull: see .  chim., vol. 37, !92~, tu~'es $7'3° 1 070 ° and  1,17~0 ( 2 ) : t h e  eqalhb.r~m: c a m - :  . ] 
. m ~ u - ~  . . . .  ~ ' : ' ~ ' ,  1 " ~  " ~ ' ~  ~0~ e ~ ¢,*.io~ ne  ~n : con ten t  wi thout  m a t e r i a l l y  c h a n ~ n ~  the  r a t i o s  of the:  : "~:~.~: -~.:°~o~L.~ 6 Chem A b s ,  vol. 20 192.6, p. 3 8 . "  posi t ion of  the  g a s  phase  in  the  sy s t ems  I~) ~ , ~ = :  . . . . .  / 
p roceea ing ;  '±'he a a m  . o r  ~..e . . . . .  o .  . . . . . . . . . . . . . .  . - ~ • ' :~:~ P~" ~ '~  ~ ' " " ' ~ . . . .  " a n d F e  ( s a t u r a l e u w i ~ a ~ e u ~  . . . . . .  : ~ a  " o .eo x4o.~. ~ , ) . m ~  -~ - ~ , , - - - ~ - ¢  ~ e n  o~ • v a r m u s ;  fract!ons,  wh*ch m a k e s  ~t posmble to obta in  . . J ! ( ~  : . ~ ~- , -  -~^~h~a : in  decide f r o m  t h e  hea t s  o f  : F e e  ( s a t u r a t e d w ~ t h F e ) ,  _ _ . . . . . . .  ^ - ~  , ' : :  : / 
r~ .~r r~m~.- ,  r : . .  ~ - - - - 7 ~  ~ % ~ ' , ~ ,  ~ [ "  ~.~h[ : by polymer iza t ion  a l a r g e r  proport ion of  hydrocarbons , : ~ I t  m t e a c u p :  ~ ,2~ : '~" J -onna t i0n  a n d  t h e  p r i n c i p l e s  and  (b)  CO CO=; ,Fe t e ,  ( s a tu r a t eu  w~cn ~ e v ~ , .  ~ $ ~  ' / 
mlma~ g a s  reinsure, ~.~ m ~  . ~  , - ,  . . . .  ~.; - - -  • ' ' . . . .  ' " ::.;~" ction ann  v a u ~  ~ . ~ o  ~.x- , . ~ ' ' " 0 a t  s e v e r a t . ~ e m p e r a m - ~  • - ~ ' - " - " m of  h i g h  molecular  w e i g h t .  , . . . . . .  . ~..rea . e r ta in  syn the tm reac tmns  : F e e  ( sa tura ted  w~th Fe~ . )  . - so rp t ion  ra t e ,  1.3~ ( 1 0 )  q u a n t a  per r a m . ,  m a m m u  . . . . . .  ..< . . . . .  : ~--  ~ - -  - : ~  - -* I ; : ~ - f  e q m h b n u m - w h e t h  er ,  c .~ . . . .  ~ , l a  h . . . .  ~.^ ~nao. ~ ~ ~ - u i l i b r t a m  composit ion , c l o t h e ,  : r ] 

:: r a t e  o f  r eac t ion  2 :~ m m .  p e r  mtn .  co r r e spond ing  to  8.3' 2134, ~ t . eve lopmen~  9~ m e  ~ynmes~s o z ~[aro=:.  : : i i{~ .°s tar t ing  With s i m p l e '  guseouS suosmnc~'~': .~'~'~: De , a ~ , v e  ' X  . ' e  ~ . '  : h e e e ~  ( a l :  F e e  Fe~C, C 0 ,  and  ~CO= . : / 
(10/"~:m01eeules of H C H O  f o r m e d  or  a u a n t u m  y ie ld  Of - carbons F r o m  W a t e r  t~as.l  ~nem.  ~ ' a o r l ~  V0L 12, : ~ ) "  ^,=~ _=ranted a sui table  :ca tmys[ ;  or wuu~u u = ~ - :  g a s  pna~.. . . . . .  ~ - -  . ; . , 4 ,  ' ~,7.';, , - o . ~  vno° - i  1O00 : " : : : ~ 
5.44~ : T h e  reac t ion  r0dnc t  f o r m e d , w &  l a r  el - H C H 0  : 1939, pp. 233-240; B r i t i s h  Chem. :Abs., ~1939, B ,  p. , ~ : ~  ~ e a ~ a q t a i n a b l e  wi thout  the intr0duc~ton of  e n ~ g ~ :  , a n d  ( b ) f e ,  Fe~C, ~O, ann ~u~ m:~ :~ '~= .~ ]~ .~O - [ - ' C 0 ~ _ - - :  : 

• :or a p o l y m e r :  i n  1 ~ e r i m e n t i  i38 cc. o f  ag~heYoreticai :' 905 ;: Ohem: Abs., V0L 33i  1939, p, 5630." : . . . .  ~: . : - ' : : / ~ < 5 ~ s o m - e  form.  F o r  example ;  CO~2_ H ~ = M e 0 ~ ' u 2 7  2 : :The s p e c i f i c r e ~ m ~ % c ~ , ~ l ~ r ~  ~ e ~ 0 ~ , 5  . ~ ( ~ e O - ~ -  ] : - : 4 : : ~ 
: : 2 ~  ec.; : : ~ e t h o d s  o f p r 0 d u c i n g  t h e g n s  f r o m  v a r i o u s  fuels  a r e : . :  : ~ c a l  K = ( } h X P  ~ ) / ~ ,  Where' ~i , 'P:  a n 0  ~ : a r e ¢ ~ : . ~  = ~  ~ -z~'~__~u¢/-.~ul;.t.,~, ~ , ~ - ~ C m C 0  ;.  (E) :3"~E+2CO;=Z ' - : : .::: . :  / 
,: veloci c o n s t a n t s c a l c u l a t e d b "  va r ious  oss ib lek ine t i c  : "reviewed~and i l l , / s t ra fed ,wi th :cu ts  Of a r a t u s .  T h e : : :  ~ ~ i .  : ~  ~f t he ' subs t ances  concerned in  a u n o s p a e r ~ . :  . . . . . . .  ~ - - ~ e ~ u : ;  ~ ' ~  " ~ - ~ , ' -  ~ ~ :  P u r e  C0  :~: : : :  
::: equatin~ns_ mal~es i t h p p a r e n t  'tYht t he :~$0e i ty ,  depend~s. : : : :  effedts o f  temper~ture ,~p~ssUre ,  contactPs~u~stance=and :,: : ~ . ~ r e ? b e _ ? c a l C U l a t e d  f a r  a n y  otherl tem~r. .at ,  n r e  b?~ene::5 Fe~C+CO~; : (F)  3: ~ : O e - ~ a ~ b ' e ? c o ~ a ~ n g  a Samp~: ~ ~ : : 

m s a m  w a  on the ower  ' o f  t h e  'H= a n d  the  1s t  " the  t i m e  of cont'~ct on the  n a t u r e  of  the  s ~ t h e t i c  ' rod- ~ ~-~" " : Z:~_~.27 o00/457 "/'-{-~.~ m g  w-t~.o , ~u . :  ~ was  a a m ~ e n  ~, a p _ ~ ~ z= ::=~.~n.a ~f[~*- e~ni ~ : -  = =T::T:'::" " e y :½ P . : . . . . . .  .... . , : .  . ,. y . . . .  p . : ,,~ .~?~relattoniog ,= ,: r , ' . '  ~ can  be ca~- f:F~0~heatedtoauenm~e~m~.:~,-~-~- -- -~-: -* .... : : . "  
power  o f  t h e  CO c0ncen t r a tmm Thin  wou ld  seem t o  • nc t s  a r e  d i s c u s s e d .  T h e r e  m a - su i t a b l e  process  :avail- .  : ' ~  for assumed,  bu t  pass,hie, ~ ataes  f0 P ;P-,~ .~ ~e,~,-he o r, = -" ' = ~  *"^ n~ . h o s e  w a s  w i t h d r a w n  a n d  : 

~--mean t h a t  ~the:velecity:dePends 5n t h e  concent ra t i0n :0f  : : ~  able f0~:the :iir0ductio, n 0f  the .gas  f rom v i r t u a l l y  e~ery--:  ~ J ~ u l a t e d .  I f  i t - i s - r e t a t t v e l ~  !ar~ e a : : t ~ e s : ~ , ~ ' ~ r ¢ ~  ::: ~ba~um~W.aaSn~e=~oa*~=c~n~ining the  p a r t l y  r educed  : : - : : ' t  
a tomic  :H  The  m 0s t ; s a t i s f ae t0 ry  equa t ion  exp res s ing  t y I m  o f  fuel a n d  With:well=purified: gas .  t h e  :synthesis " | ~ : " , n d  u r e s s u r e s  u s e d  t h e  rcactlo pe , . - :  ' .: : yz , ,  ~ .- " - ~  - -~-- '~  of 0 ~emain ing  : '  : : ~':: 

: :  t he  -ve l0c i ty  i s .  ~ / / ~ t ( H O H 0 ) / - ~ ( ~ / - P m ) ( P c o )  : The o f  t he  Prin~hry hydrocarbohS i s~ independen t  of the::  -~ l.';~:e~sUsn~all~.:the reac t ion  Conhl h o t : p O s s i b l Y ,  b e  ~ a ~ : i i  :,: ~.,O,: Was.we~g~e~. t~.~n.ec.~o~aa,~ew:~ s repea ted  u n t i l : : :  : : :  :': / 
: reuct ion 'bet~veeh: .c0,  and  H i  w a s  re~nvest |gated~ und it: : source  0f tl/e gas.: : : :  : : : ,  : '  , , : / ~ ; : : I a  t h e - : ( :  :. :;~.~: .:~ 

: wa  s f a u n  ~ tha t . r eac t ,0n  proceeds .a  t a .re!utuce! y slow,-.  2 1 8 5 . . ~  [ s y n t h e t i c  p~rafl ins for  t h e  P repara t i0  a 1~.-1.s×~.o'.:-'~t ~ , = m ~  1, ~513/~1[ ~ s ~ e  ! ~w~i~e ~ a t :  :::  tmhaeO ~ e 0 ~ ° ~ d ' r e v e r s i b i l ~ t Y  O f the  ~eaC~on.s con:. : ::=: ..... / 
: r a t e - :  : • i : ; - .... , ,  ::, .of  F a t t y  Acids.] Fe t t e  u .  8ellen, v 0 L  48,1941,  pp .  i i ; :~! l ibr ium ~s less: ZL~vyr%~v : : X ~  ' ~ . ~  calculattafis : . . . . .  a o n  alread'~ reduced.sol id phase  ( w e - ~ e u ) w a ~  : : 
; 2180 MX~S~*:n  F :C. scient i f ic  U t i l i z a t i on  of Coal  . . . . .  395-396 ; Chem~ ~Abs: :vol. 37;:1943, p: 54A. : : .  ~ 4 2 7  ° i t  would be ~ : ~ r m a n Y a  w m a ~  rimar~ase-~i'uha~c'~alcoh0isa,,v , A c O H  : ox' idized'hv SUccess ive  charges  of  C O . - .  These" valUeS ~: : '  - ] 
,(:~ a n d  I t s  Imp o r t ance  to the  P a i n t  OndustrY. 50ur. O d : : - :  : : R e v i e w . .  : ' ; : : ~  ~ .  ::: ~ ( a r e u s e d  t o s °  P, ~ ~ ~.~ ,~r~ . - ~ : v n  but  t h a t  :: . ~ a , w ~ : ~ L t h o s e : 0 h t a i n e d .  by reduct i0n  :wi th  
:: ::: !& C010ur :  : : "  2i86.  ~ ) a n d E t C O - ' H  could bemaoe~r~°m/,~t~'~h~-'saturated ' ~ e : = u [ [ i ' b ~ u m  p r e s s u r e s ~ i t h i n  the  :range 561°-:1,17a : : : 7 :  =::,:.:: : l  

: pp . : 3 - !3 ,  : I : ;:: : :  . i : ,  , : =:: :; :':,: = : ,  : : ,  ::sis ] i  ~ rd~ l  n: I.:bhle; ~-61:1, !948, PP :  26-=29 B r i t i s h :  ~]CHd~eecou~ldnn%~t~le~.berf~mrn~als;'Me'_.C0 a , ; d .P rOH:  .:  for:;e'acti00S (B) : :aud  (0)wheneac~ys~omeC~ntean'~na~:::::: : : '  
: = : E m p h a s i m e s  the  importh*/c~:of !dw- t empera tu re  i , p ; 6 8 ~ :  : : ,  , ::;,: : : : | ? ~ 4 ~  . .  ~ ,  - ' F r o m  C H ~ a n d  H : O : C O : a h d / : ,  : : a m o / - h o u s :  ~ a re  calculated f r  : :  " "~  . : :  " ' ; :  :'::':~::' ::1 
:: in  t h e : p a i n t  i n d u s t r y  and:'~d,oc~tes:the,introductioa 0f:'r: :q : , l~ev ie~s  r~,cent:publi~hed work :0n  [he p~'oductibn:of | ~ : ~ = 0 m ,  C ~ H ~ e U ~ : d ~ n a ~  : ra ther  h i g h  te*hperature, ~ bu t  : : : .  value~" fo r  the~ c0rapositi_°n>.°f thegasphase ' . , l sTheadcm; : ' :  ; :  
: t h e  le lscher :Tropsch pr0cess : : aad  P.t'?cesses base  d .on: :;:::Sylitliesis gas; andl i tS  S pur i f ica t ion;  :the; prpper~ies 0f-:::  : ~ t ~ a ' ~ C [ ) ' a n d  H;  ~m~ld n0t;:give D t 0 H  n0r  c6uid QH,~: : ; : : :s0ciatibh :~resSures for  J~'e.u a.n~;~ ~ o ~ s , ~ : 5  0 t h e :  : ":~ ::i( ,::~: ::: ;] 
, :C.-H=; CaC-. and  wa te r  gas  ~6r p rovmmg=chemlca~s  zor : : t h e  d i f fe ren t  CatalYstS and  t h e i r  r eac t i on  me c ba n i~ ns  : : | ~  ~. .~a ~ a 6'~H e tc  Sihce in gene ra l ' any  ca t a ly s t  t n a ~ - .  : luted:  ," When;:  by Successive,  r ~ . ' ~  ~-~nh~el~'~d ahove  " : ' " '  ] 
' : th i s :hnd  the:plas t ics  a n d r u b b e r  indus t r i e s  ' ::": • . . . . .  ~" .... : : ' : "  ~ | ~  v-~:.~g-Y~,,~'..-~a~ard,~e0uiiibr[uta als0 a~sis~s: the:  : ' 0  i~.-t]/e solid phase  o~ t ae  sys tem~:~r . -x , :===~--~_:]  ~ 
- . • : :,, : .. ..... ,. :- , . ; ...... . . . . . . . . . . . .  : - "  = , • : : -:: : , ' :  ~' '~assls~s a r~a . . . . . . . . . . . . . . .  z c h  b ' . . . . .  ~ Small uan t i ty  a n e w  r eacuen  u ~ m s , •  . 

: : :218 ! "~IARTI.X, :F, [Benzine  ~nd  0,1:' syn thes i s :  F r o m . ,  "~2187.:MXnTIi-,P.IT.: Syn thes i s  Gas:F '~0m coal ;  M in : ! : ,  ".~-=~Y : ' , ; i s  dec rea s~d : t ° , a :~  ~nq~ '~ i s ,bes iaes  0 some c 0 m b i n e a :  : : • ~ : '  
: : ' W u t e r  Gas . ] :  petrol : .Ztschr~,  vo! . :  33 ,  ~ o .  :33, !~, : .  :::: : ~ 0 n m  .Tour.: v01.361:No: 2. . ~!~;:~0~0~¢~¢ ~h,-reactiohs:~ shown b y  the: aDpve: me~auU~ ~::, :, a n d  toe sonn 9 uau= u u,,.__ .~ ] :~=^ . . . ,~  ,,~l~ok nbPHrdi~e ~ :: : ~: /' ": ::: ::~ I : :  '1: vol " No 3 3  ~1937 . . . .  3 7 . : h I X n T I i ' , P : T :  Synt: ,~ : 
: 1 , . :  ~ 3 , .  ; ' " ,  ' : "  :: :: C0ng 3our v o l . 3 6 : N o :  2 1950 pp: 55-58; Chem ind~ ::. 

g r a p h s  a r e  USed:t~ exp!a in  t e s . -  t t P t r i e d  in  prbdtictag :SyntheSis: g a s . f o r  t he  production:::  :, 
, . o i l s  f r o m  w a t e r  gas .  : : , :  : : : : :  >:: • ' / / : .  ,, -:: ' : .  : : o f  S y n t h e t i c  liquid fue ls :  The  p[•ocesS m o s t  favored : :': ] 
:::2132: " ":-[industrialsynthesisofBenzin~:~ndOil:/ a P p e a r s t 0 b e : t h a t ~ o f .  Utllizingconttauousgasificatioa:~: : : !  
:::: :': F r 0 f i /  %V/ te r  Gas ] , :Mitt :  :Forseh;-Ansta l t .  Gu teho~- - : i  : , O f  P0wdered" Coal'~in ' stispensi0n With;: 0~-: arid :steam: : : : : : : i  

~6[.: ~; 1937:: pp. :159-: :~: ~v~ : : '  : :~iungshii t te  0berhau~en A : : G ,  [th presen£0: ' i~iCeS~ it iS t h e  opi r ich  t h a t  synthesis : : : :  
Erdoe l  T e e r  vo l .  13:1937,  pp. 691 -~" : g a s :  :can t0da$  a t  ,aboUt $0.15/M ( : 1 6 6  Oe l , u :Koh le  .~ b e - p r 0 d u c e d  m: f t . . : , ; (  

:. ~: 697; -'Ind. Chemis t  v 0 t  ~ 13i!1937, ~ .pP. 320--826 ; Glfick- f r o m  coal a t $2:00/ton. , : ,  : . . . . . . . . .  i : ' 
: : a u f ;  vo l  7 3  1937;-p~ 8 1 2 ;  : B r i t i s h : a h e m ,  AbS .  :1937 ::~ : : : : I :M/R~I~ :  ~e~-abs : 2 4 6 i : / :  :- : ' : :~ ':: :--'~ ::7 :::- : ':-=! : 

: B  p : 1 0 0 5  ~ : :  ~ :: :: ' : :  ~ :~::: ~ : "  ~ ' ~  '":~ : ....... :~:": , : :  '::: • ) • ".: : .  : :  : : ' .  ) " ~[ARTIN ' R . . [ .  ~e~  abs. 7 5 0 . .  ' ~ 
. : "  :~ .u thor  discusses : p r o b l e m s  a r i s i n g  f r o m  . t h e  l a r g e :  ,~ < ~ l iRxm : W :  Soe hbs 2933 ' !  >' i :  : - :  :, 
: :  s c a l e  appl icd t ien  O f  the ;FisCher-Tr0psch:  p r 0 c e s s  a n d  : :  >.' ' , , ~  ( . :  " ~ : . ;  ; - .  
: : d e s c r i b e s  Commercial p lan t s  and  the  p r o p e r t i e s  o f ' t h e :  :2188. MxarI,xs,'oz.[I, G:  [ E x p e n m e n t a !  and . T ~  . ; ,  : ;  ; 

:" syn the t i c  products:  : N a t u r e  o f  t he :p rob lems :  that.  had. '  ' .nmal  ..... 
" t0 :  b e  S u r m o u n t e d  in  the  convers ion  of  t h e  F i s c h e r :  Olear ta  1~47 pp 'su~--~±o ; unem ,~as ,  vm•: ~ ,  ~ ,  

~:::TzopS6h Process  to : the  i ndus t r i a l  sca le  i s  Considered.  ::; ! : '  r ! : p ;  48:71: : ; ' ' :  : :  , '  : ( :  :~ , : ; :  :::~:" : : "  :' : :  : :  
~ 2 1 8 3 . '  : : : [ indUst~ial  Syn theSis  : o f :  G~S01ihe 2toe',and':': ::::fhtty:aiCoh 0 R e v i e w :  0~: p /epi i ra t ibn  a n d s : ,  P0!nts:di~CuseedSUlf°nati°n Of higher : : ,  

• "Oil F r o m  W a t e r : G a S : ]  CongJmond ia l : l~ t r01e ,  : a r e , : ' E x t r a c [ i ° n f ~ , ~  - 
: Cong P a r i s  Sec 2 Phys : :Ch im.  Raf l ]nage  1937 p p : : '  : s p e r m a c e t i  Syn thes i s  ny.hyurogena~ion o f  glycerin" 

e99-307~:Chem Aios : v o L 3 3  i939 ' p  359 ' ' . '"  ¢ : : : :  : Or  fa t ty :  acids, Synthesis  by addi t ion ;0f  CO t o  oleflns:-,: 
New: and emcient processes have l /ee,  Worked out in ,; from..FlSC~er:Tr°~sc~ process ~ a  s u b s ~ u e ~ i h y d ~ ,  : 

: t h e . p r o d u c t i o n  of petrolet tm-like h y d r e c a r h o n s  f r o m : a /  ge.na '!  ° a '  . . ,? .  r=.uc%mn, o~ g , ~ . ~ e s  ~ ,~ . , ~ . .  
..... , m i x t u r e  o f  c o  and H : ;  t h e y  sb l~e the :p reb l emS of  (1} • , acm:es~ersw~m m e m m c : ~ a "  ":~ re  ~•  : . : .  

p ro longa t ion  of  the  l i fe  of  t h e  contact:  mass ,  (2) inexo : : : : ~ u S U ~ ! ~ ;  B.  K .  ge¢ 'abs :  2492. : ; 
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:LL =UU ) r t am ~ the  Scarch: by , 
shown by the: hbove~ methods ,, 

d by searehii~g for  deJcom-:: :i ,0 The reaction of carbnr iza t ion  takes '  p i lee  acedrd ing  : ~ . :: plific f inal  subs tances  . . . .  des[real  :For  i t o  ( g )  or  ( 'F) : F r o m  deterni iml t ions  0 f t h e  equi l ibr ium : : '  
'.or the decomposit ion 0f Ac0H" C0ds[an[s for  ( E l  and i F ) i t : i S  c0ncluded: tha t  t h e i i s t :  , : J :  : : : :  .... 

o m C O a u d H '  , : - :  a t  a : l a t e r  per iod  With ( ~ ) : : t h a t  t -e ~ ' "  i !,:.~ 
. . . .  ud 0f s o m e  o r : : ~  ' , eqai i ibr ta  :betwEen- t h e  alcove 2,:betweeh~:the lg~ an .d : : : : ' : :  : : "  ":: ; : : :  

~chemtca l:S~t Y , ' : . . . .  ~ . . - ~  ~ -~  ~otweeh the  ° d  a nd (D)~" e q u i l i b r i a  : . :  :: : :  
ira: et if id. ;  speCtal-No: ,Septemq ~ reacupn-LuJ  ~"~  r~  o 5U~ wit[~ a ' m 0 r e  0xidized fo~m: ; - -  • < 
Chem A b s  ,voL  21 1927P,  ff31, : "  ,at l ° w e r t ~ m p ~ r a t u ~ a ~ e a t  h igher  t e m p e r a t u r e : e v e n  in  ; ::: :~' :: : . . . . .  

• ~ H ' : o  :: ~ o r m e ~ w m l ~  : , ,  -" . . . . . . .  : :  
0f::the syn thesm 0f MeO ,: f .  t he . s ameea rbu r i z in~ rCac t iom.  T h e  l imi t s :o f  t empera - i  : : : ! , : : : . :  

~f Coal Carbonization and pe t ro :  (,7: :s~aY~ gaS;: both  react ions  end ing  i n  t he , fo rma t ion : i0 f  ";: : 
), C H , ,  ~ H ~  etc~)h a~e0sUnra~Ye~ :::  0 -bear ing  Carh0n,ferous:Feprc~e~otO ~ h a t n ~ p e ~ 3 t u ~ e '  ~ ,,: ,~ .r : 
hNH~synthes~s ,  ,Y g . _, b e t w e e n 6 9 5 ° - i  00° a g a s r i  g : • : : : [  : : 
, I e 0 H  and  ~CH~O t f a o r % ' . ~ . ~ :  b u r i z e  Fe:;  below 0~'~ ° :no carb~ra~ao~0~hie%:he:ra~p~e~ - : ! 
. ~ u s t a r t t n g p m  = .=. : '  . : =  ~ ' :  s e n s e ' c a n o c c u r .  :The  c a r b u r z  _ .  ; _ , , ~  : : ,  
~ t 0 H ;  a n d  ethyleae, g iye°~ : ' : 0 r  . t 0 t h e  p rac t i cg0f . caseha rden!ng i  the  m a ~ m g : ° x m ~  - : :  

Uric 

m CO aud  H=.' 
hemleav: ~ m a  
~:~ et  ifid~:; spe( 
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able  castings, and to the  ~xplanation of a blast-furnace 
d iagram and the problem of quick smel t ing .  

• M~TSUSXR~, I. See abs. 1119, 1120. 
i M A T S U M O T O ,  E .  See abs. 1 9 0 6 a .  

t~L~TS~ftr~, A, ,.Wee abs. 1930. 
M.¢TSUM~A, S. S e e  abs. 2197, 2198, 2199, 2~00, 

2201, 2202, 2203, 2204, 2205. 
2196. MATS~r~fUmA, S., TAI~AMA, K., ~n KODA.%fA, S. 

Benzine Synthesis and Act ivated Adsorpt ion of By- 
drogen, Carbon Monoxide, Carbon Dioxide and Wate~ 
On Cobalt and  Iron. I.  I I .  I I I .  Sci. Papers  Inst.  

P h y s .  Chem. Research  (Tokyo),  vol. 37, 1940, pp. 
302-322 (in German)  ; :[our. Soc. Chem. Ind .  {Japan) ,  
vol. 43, suppl., I940, pp. 17"5-154; Chem. Zentralb., 
1940, I I ,  p. 2842 : Chem. Abs., vol. 34, 1940, pp. 6502- 
6503. , 

Physical  adsorption of  H:. on Co or Fe  occurs below 
60°;  above this t empera tu re  act ivated adsorptiou 
occurs until  a m a x h n n m  is reached a t  approximately  
200* (Co) or  160" (Pc) .  Adsorption of CO by Co or Fe, 
al though equilibrium is approached slowly, incresses 
r a p i d l y  above 60*, the  adsorption being reversible 
below 110" (Go), but  decreases above 60" for  Pe, 
adsorpt ion increasing above 190". Chemisorption of 

C O  by Co or Fe  probably results  in carbide formation,  

b e g i n  tO exhibit  a measurab le  velocity 0£ adSorptloa : I 
Thus .  the higher  the t empera tu re  the  g r e a t e r ' t ~ s ~  
adsorpt ion by act ive centers  of smal ler  activity.  , . . ,~  
2198, K O D A k ,  8., i%I&TSuMuT:A, S., A.XDA~XD0, T .  [PhyS. ! 1  

icechemlcal  Invest igat ions  On Gasoline Synthesis. ~ ~ |  
Velocity Of Adsorpt ion of Hydrogen by a Catalyst ~ i |  

C o b a l t  and I n f u s o r l a l  E a r t h . ]  Jour .  Soc. Che~ ~i| 
Ind .  ( J a p a n ) ,  voL 44 1941 pp. 920-924" ( h e m  Ah, : ~ l  
v01. 42, 1948, p. 8439. ' . . . . .  ~....a 
Mechanism of adsorpt ion of  H= under  atmospheric '~ 

pressure  by Co precipi ta ted on infusorial  ea r th  is the 
s ame  as  in the  case of  pure  Co~ but  A, determined by - 
the  number  o£ act ive adsorbing centers, ls much  g re s t~ ,  ', 
for  the  supported catalyst .  The  values  of 3/, meesur. 
ing  the velocity of  adsorption, a re  small, perhaps be-::! 
cause the  act ivi ty of  adsorbing centers increases a n d =  
mos t  of  them are ins tant ly  sa tura ted,  so tha t  only the .. 
adsorpt ion of less act ive  centers  is wi thin  the  scope 0f : 
measurement .  Var ia t ion in A wi th  t empera tu re  shows-). 
the  s ame  tendency as  in the previous case. .% 
2199. - - .  Pbvsicochemical  invest igat ions on Gas,. ~:~/ 

lille Synthesis. ~ VI.  ve loc i ty  of  Adsorption of Hy-:.: 
drogen by Cobal t -Thor ia - Infusor ia l  E a r t h  Catalyst. '!: 
Jour .  Soc. Chem. Ind.  ( Japan} ,  vol. 44 1941, Pl~::~ 
920-924; Chem. Abs., vol. 42, 1945, p. 8440. :'i 
"Wlth a cata lys t  o f  Co, Th0.-, a n d  i n f u s o r t a l  

I 
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Similar  exper imen t  w a s  carr ied ou~ With a catalyst  2207. ~ .  Ace ty lene  by  the A r e ;  A/SO t h e  0xosTn- 
: thesis at  Ruhrchemie ,  Holten. BIOS F ina l  Bepl- ~ 7 ,  

eontaintng Fe, Cu, Mn,  and  infnsorial  ea r th  m the ra t io  Sept. 1946, 4 pp. ; P B  52,850. : 
~o0" °5" o: 125 respect ively,  w h m h  w a s  rePorte~ n~ 
~suneOk'a and 'o thers  (abs. 1885) to be a go0d:catalyst  Besides the  p roduc t ion  of  ~ t~-  f r o m  C m  by high- : 

#n~nline synthesis .  Resul ts  s imilar  to the  case oz t empera ture  c rack ing  some detai ls  a r e  W e n  regard-  
lnr=eFe" wereob ta ined ,  except  t ha t  theo~/.~-t curve was  lng  a plant  t ha t  w a s '  under  construct ion fo r  t h e  pro- 
i r regu la r  a t  25* and  60 °, and above100 ~twasa~rO~oen duetion of alcohols f r o m  the  C~r-C~, oleflns ohtal~ned 
line showing t h a t  t h e  adsorption ot n~- a~ove . . . . .  - f rom FiScher-Tropsch K o g a s i n  hy t he  Ox0synthesis,  

t h a t  Is, addition of  CO and  H= ~mder pres.~ure to g ive the  formed to the second order  react ion velocity equation. 
I n  comparison w i t h  t he  Fe-infusorial  e a r t h  catalyst ,  
there  was  no m a r k e d  change in the  amount  of l~- 
adsorbed and its  change  wi th  t empe ra tu r e  a t  higher  
temperature ,  bu t  be low 100" the  amount  of I ~  adsorbed 
increased. Th is  i nc r ea se  is Considered to be caused 
bY Cu. 
2203. ~ .  Physic*chemical  :Research on Gasoline 

Synthesis. X.  Adsorp t ion  of  Carbon 1%Ionoxide on 
Cobalt, C o b a l t - K i e s e l ~ h r ,  and Cobal t -Kiese lgubr-  
Tbor ia  Catalysts .  Jour .  Soc. Chem. Ind .  ( J a p a n ) ,  
vol. 47, 1944 PP. 1-5  ; (hem:  Abs., voL 43, 19-19, p. 
2413. 
Adsorption of CO w a s  measured  a t  0°=250 °- In  all 

cases, adsorption accompanied b y  decomposition of  
CO and fo rmat ion  o f  metal l ic  carbide took place above 

a ldehyde and subsequent  reduction by  H ,  unde r  pres- 
su re  to the alcohol. T h e  catalyst  is  t h e  n o r m a l  Fischer-  
• ropsch ca ta lys t  of  Co-Th0.--kies.eiguhr. T h e  yield Of 
alcohols is app rox ima te ly  100'7o DY we]gn~ ot  the ole- 
fins present in the  reaet ien mixture .  The  mtxed  al- 
cohols a ~  to be u sed  for  m a n u f a c t a r e  of  detergents.  
2208. MATTHE%VS, ~l. A.. }..Nil We*n, ~. L. Oxidation 

of Hydrocarbons  to Ethylene and  of  ,-M[ethane to 
Acetylene Wi th  Conversions of  Acety lene  to Acetone. 
B I 0 S  Final Rept .  877, 1945, 7 pp. : l ' l I  :5"_'.$34. 
Inve~iga t ion  w a s  m a d e  by orddizing C-.H,. C ~  

C~H~ and Kogas in  f r o m  the Pischer-~lh'opsch synthesis i 
in to  C-.H,, as well  a s  oxiding CH~ tO C-.H.. and  mumffac-  
t a r i n g  acetone f r o m  C-H.-. 
2209. ~ Product ion  of Alcohols and  Ketches ! 

P rom 01efins a t  the  Treibstoffwerk,  l.~heinpreussen- 
BIOS Final  Rept .  ]31. 1946, 12 pp., PB  ]$.q2|k Fuel  

Pe  requir ing a higher  ten]pera tare  fo r  this process• in the  ra t io  100 : 18:150,  there  was  no change in t h e ' ~ |  increased the  n u m b e r  of centers o f  act iv i ty  and pro- Abs., vol. 3, No. 5,  1946, Abs. 2315. I 
Adsorpt ion of C0.* by Co is considerahle:  physical mechan i sm  of adsorption, but  fbere  was  fur ther  id.'~' i meted tim fo rma t ion  0f carbide. ' . Was te  gases f r o m  the  Pischer-Tropsch p lan t  w e r e  
adsorption probably occurs below 10O* and act ivated crease  in A, with adsorpt ion taking place more  rapidly LY:| 2204 . Phys ic , chemica l  ~,esearch on Gasoline used  a s r a w  mate r i a l ,  but,  owing•to t he  g rea t  need for  ! 
adsorpt ion above 100", wi th  a max imnm a t  150% Pe and with the final amoun t  of H:  adsorbed being great62~:',.| Synthesis. X ! I .  Adsorpt ion of Carbhon ~ n ~ ! i ~ : n  syntheti  c gasoline, exqmnsion o f  ~ l i s  ~ho~ks~didhe~Oct 

a d s o r b s  considerable CO-- a t  room tempera ture ,  but this t h a n  in previous cases. Addit ion of Th  no t  only i~<;;~| Iron, Iron-Kiesel&mhr. Ir0n-K~eselgmt - I I - ' . receive officml sanct ion  a~ ~t , PI • ~ • . 
adsorpt ion decreases to a negligible anaount a t  300*. creased t h e  number  o f  act ive  adsorbing centers, bd t "~ |  ganese Catalysts .  J o u r .  Soc. Chem~ Ind... ( Japan  l,  gasoline was  more  urgent ly  needed t h a n  synthetie al- : 

: : C o  and  Fe  exhibit pbysical  adsorption of  N, adsorption also produced centers  0f g rea te r  act ivi ty  a t  lower teM~': ~ vol 47/1944 pp: 1 - 5  ; C h e m .  Abs., vo~. ~ ,  $~,a~', P. cobol. The same s i tuat ion arose w h e n  a propom~ w a s  i 
: V i r t ua i l y  ceasing a t  100" (Co) and 250'  (Fe) .  Subtrac- pe ra tu re ,  so t ha t  i t  g rea t ly  decreased  the temperature'ffj~| . . . . . .  - -=  tion of-the values on the  adsorption curve  f e r n  on Co - of act ivated-adsorpt ion of:H..:= : . • . . . ~ : ~ . : |  9413. : ~ . . . .  : : m a d e  by the  Treibstoffwerk ta  "c rack  p a r t  of the i r  

. . . . . . . . . . . :  : o r  F e  .from timse on the  Curve f o r  we t  N =indicates' 2200. 'Kosx.~r~ S., I%I.&TSU~U~A S. : T , ~  K Aim0 ~'~| " "AdSorPtion• o f  CO . . . . .  a t  0*=300 ° Was : m e a s u r e d ; - l  r-all . . . .  p r o d u c t  f* gaseous olefins or to run . the  Pisc:her-Tr0pschj_. . . . . . . .  :i 
. . . . .  r o u g h l y  t b a t  ac t iva ted  adsorpt ion of H : 0  on Co S t a r t s  " T A~n YosHz~oai K Physicb:chemical Research off~'~ Ca~es adsorpt ion accompanied bY the  format ion  of:car- reaction wi th  a r e d u c e d  H.- pa r t i a l  p r e s s u r e . :  -. ' = 

........ ': : a b o u t  60, and reaches a maximum a t  100" :and t h a t  : : "Gasoline sYnthesi's.: ¥ i i  -Velocity of Adsorotion:~!~] : , . :  t . . . . . .  ~ above 150 ° and the  addit ion of kaese~- : 3L~T~a!~S, B . T .  See abs..l136. : : : : : `  :: 

. . . .  : : benz,ne    thes,s, a c0rb,de i s   rst foeme,1, w h i e h  p a n ) ,  v01 1 42 0hem: b0 yeA 2 T e  
: : ': : r e a c t s  w~tn adsorbed a tomic  H i t *  W e  CH~ g r o u p s "  1949 :p 9419 : : .  . . . . .  i 7' ::~i¢,~ 

these OH: groups undergo pOlymerizatiOn (var ious  de" : S imi la r  7experiment  to '  t h a t  nreviou.~lv ' . . . .  Ib~l~:~|" 
' de n i . . . .  --- . . . . . .  - . . . . . . .  ---~ ~- grees  pe d u g  on number  of  guoups p re sen t ) ,  then (abs. 2197), in which Fe  Was used instead o f  Co, : :reduction and the hydrocarbons  so fo rmed  volatilize car~ . . . . . . . . . . . . . . . . . .  . . . . .  o f  Co, w~.%.'~l centers for  H.. randtionCO;'theof H- andincreasethe velomtyiUee :am°unti~feof ca ' = ( i ~  panJl',., " • ; °1"1431, , ~ 1~61940r '  " PP:~ 4['~-/u4" : . Chem., ;~ ' . "  :[ 

• h i l e t h e  effecuveness o~ ~<u--c..*:.:.~ • ~ . , , ,  . . . . . . . . . . . .  . . ". - . • ~ -~  r ' " " , ~  v u ~  a~ u -cue* ' w aen  r /~  is p io~en agams~ ~i~i |~ act ivated ads* P -•. = ~---~- -~ arc-  ~-.-*'~-~-~'~dntion Of a natural '  gas  Containing 94.95 ~o • 
: ; f om the  catalyst  s u r f a c e  Tempera tu res  above 160 ° fo r  each t empera tu re  One Straight ]in~ for  0 ° and 307.~!~| ~: : f o rma t ion , .w ,~^  - ~ - ~ a s e  in the  number  of ac t ive  ceu- CH, in the presence of 30% mr,  w a s  studm.d at  ~.',3u, 

: : for  the  synthesis of benzine wi th  CO Catalyst a re  neces- , was  obtained,  and one broken line (broken a t  1 p0int)~'~-|: : " ta rs  for  carbide f o r m a t i o n . r e ° t a r  n e s  m t , =  ,-,.~= .- 'xne re~.~-'~t~- ~ , ~ ' ~ : ~ e  o f Z ~ ^ "  *~r.n~rntures i,':*h° . . . . . .  v~shl~.~.~n_n s~:m %~essn'rehein~ - a s  nressure(k,, h e r  cm : ) a n u  vemcn3"over Fe.O~ a s ° ~  g . . . . .  
, : ~:  : s a r y  s o  t ha t  enough quant i t ies  of ac t ivated H.. wiU be : - for  tempera tures  above 60* except 99.6 ° for  which no,i" | ' al sts of t he  P e  ~eries a r e m g n e ~  . . . . . . . . . . .  , ow.  . . . . . . . . . .  - . . . . .  " " .- 

• " : . a d s o r b e d  on the catalyst .  A h i g h e r r e a c t i o n  tempera-  l ine or  lines Were obtained' leading t o  i or  2 ~ets of~;~!|: of  t l~  cat~,~d hoo.,u.~e t h e F e  Catah'sts f o n u  carbides a t  ca ta lvs t  400 rag. CH=OH per 100L gus wasYorumed; CuO , 
t a r e  is required with ]Pe 0n account of h igher  tempera .  : va lues  of  A and E.  I t  is c0ncluded tha t  H=. is ad'sorbed:~?|: ~ ~ e ~ o s e  . . . . . .  ; -_~-  " ' :  : nnd ',&~0 gave  360 rag. snd 2~5 mg.  C,a=v~., resx.ec~ : 

: " nigher  t empera tu res .  . ~ ,  -. •" ----~^- +h~ ~-,..~ ~-- ,~t i0ns W i t h  incre;ise o~ tu re  of  fo rmat ion  of l~e  carbide. In  the  benzine syn- .  by F e  in  the  dissociated f o r m  a s  by Co, t h a t  the  surface< 2205 Koox~t~ S M ~ s u ~ m u ,  " S:, : Yos~x~ora, ~ . ,  rtve~y, uuue~ ~ . . . . . . . . . . . . . . .  
" : t hes i s ,  Co differs in i ts  act ion f rom Fe  in t ha t  H :0  of  Pe  is no t  homogeneous, and  absorption a t  the cem~!~ :;i!:~" "." Nxsamxxxs~z ,  Y:, KAn0r~, N., ~,nn ! w . ~ m ~ ,  .E. p ressure  t he  Pe-_O, and  Cu0 curves  increased  in s l o p e  : 

: . t i on  velocity of H:O f rom the  CO. . . . .  te~: : ! l i . . ,  ~ ; .  : Phys ic ,chemica l  Studies on Gasol ine .  Synthesas . .  while the AgO cu rve  decreased .  T h e  same  gas mix tu re  ins tead  o f  CO: is  fo rmed because of the g rea te r  desorp- te rs  of  t h e  w e a k e r  ac t iv i ty  is Observed a t  h ighe r  te~'~ 
. . . .  pe ra tures .  No reason fo r  the  i r regular i t~  a t  99.6 ~ wa 

" i )2197. K O D ~ ,  S.; MATSUXUm~. S., Az~n TiaA.nt:~. K .  - found~ Values  Of A above 150" were  much  h igher  l ~  
• Physicocbemical  Inves t iga t ions  on Coal Synthesis below, wh ich  shows t h a t  above 150 ° the  number  o 
: . : : IV .  Velocity-Of Adsorbing Hydrogen by Cobalt. : ac t ive  centers  of  ads0rpt ion:suddenly increases; '" 

:- J0ur .  See. Chem.  Ind.  ( J a p a n ) ,  vol. 44, 1941 pp. 2201. . P h y s f c o e h e m i c a l  :Research o n  Gas01M 
:~: :823-89~; chain:  Abs., vol. 42, 194$, p. 2080. Syn thes i s .  VII I .  :Velocity of Adsorpt ion of Hydro 

: =-DH= under  atmospheric p ressure  is b rought  into 'contact  gen  by  I r o n  on I n f u s 0 r i a l r E a r t h  Jour.  See. Chem 
~with Co a t  14.5°-275", and the  velocity of adsorption of " I n d .  ( J apan ) ,  vo1:45, 1942, pp: 254-258; Chem. Ab:s~i 
- H ~ b y  Co i s  measured,  When  t (in m i n . ) / ~  (co. H.- vol. 43, 1949 p; 2413. " : : ,.~ 

• ~"dsorbed per  gin. Of Co) i s  plotted aga ins t  t for  each ( S imi la r  exper imen t  was'  per formed by using ~ 
. . . . .  -. 2 t empera tu re ,  a s t ra igh t  l ine is :obtained in each ca~e" .hydroxideThe resu l t  precipitatedwas s imi la r  t0°n "hinfusorial~ ~ e a r t h  and d r i ~  

. . . .  ::this shows tha t . I he re  is a relation t l ¢ c = t / A - a l / , . l ' K  - r e p r e  "ious exper iment  ex 
' ;wh ich  is the  integrated f o r m  of dm/dt='K¢'A.- -"I~ =' . . . .  h . . , , , cept  t h a t  there was  a sh i f t  in t empera tu re  a t  wbicl 

_ : ~w ere  ~ and 2 / a r e  constants  eharac te r i s tm of each tern- ' i r regular i ty ,  and broken l ines appeared, in  general, 1~ 
• . . ~e r a tu r e .  Thispr0vesthefactthatHisadsorbedinthe was  also noticed tha t  infusor ia l  ear th  had an  effect'el 

' 7 : ~ s s0c ia t ed  s ta te  by t w o  ac t ive  centers  of  Co Study increas ing  the number  Of act ive  centers  and inci'eastnt 
• : 0 f A  and:~" detsrmined fo r  var ious  t empera tu res  shows t h e  ac t iv i ty  o f  those Centers. . . . .  r ; 

/ : : t l lat on the  su r f ace  of Co there  a r e  ac t ive  a d s o r b i n g  2202~ ~ : Physic0ch~mical l~esearch  o n  Gaso]iia~ 
" . c e n t e r s '  of var ious  degrees of  activity,  and  a t  low tern-  Synthesis.  IX. ez • • Velocity Of Adsorption of Hydrog  

~loeramre'  m e  Centers of  g rea t e r  act ivl ty  react :  When by  a Composite I r0n  Cata lys t  Jou r  Soc Chem. Im 
: : '  : t h e  t empera turd  is ra i sed  ;such centers soon become (J 'apan) ,  voI  45 1942, pp o=~/-058-"Chela ~1 

" ~ h i r a t e d  W i t h H  and then  the  centers of  l e s s  nct ivi ty i3 1949, p 24/3 ! . . .  - , . Abs., v 
: : :  = :  :: . . . . . . . . .  • o . . . . .  

••le•d•d •0 •• H C H O  over Ag0  and  0ver  CuO t~talysts .  
XIII. XV. Inf luence  of Potass ium Carbonate and ~tnd ~ rag. over  Fe..O= under  100 a tm .  pressure  a t  3 ~ :  
B0rio Acid on the Activated ,ds0rption o' Hydrogen  

- ~  a n d  Carbon Monoxide on I ron  Cata lys ts  Jour. See. and a gas flow of  10 1. per  man. The  yield of - (H= 
vol 51 1948 pP 80-100 ; over  AgO tended to increase, over  Fe.~0= a n d  Cu0 to de -~ 

.~, Chem. Ind.  ( J a p a n ) ,  See. u~u":"' ' . ~ crea~e,., wi th increase  of veloeit.v of  gas  fl0w, whi le : the  
k-., Chem. Abs. v0L 44, 19~0, p. • : z^~ ~ield of HCHO w a s  less-affected over  these  ca t abs t s .  : 

ta l  s t  containing ±uu a ' !~" By adding K-.CO, to the  ca Y . . . .  ~ . . . .  t ion ,0~1 M~TUSHZTA T .  ~ n  N.~UASAW,% K .  Mechan i sm  =:  

~i::~0f.C0 above . u u  ~ ~ o n  ' is  added B y  adding ' (London) y e l l 0 ,  19-7, l z p p . ;  ~ . . , : ~ . , )~<  
!'!~,-not, espeeiauy when  nyo ~ =  ~. . ' =  ,~n  ~ ,I~- -" 1~o7 , .%876 . . . .  
?~:~ H,B0= to the  s a m e  catalyst ,  adsorpuon  o~ , ~ , .  . . . .  ' - . . . . .  • . . . .  

. ' c reased:and adsorp t ion  of I ~  increased a t  20~o° -_? : :~  :: T h e  change i n  electric res is tance  a S & S e ~ n S ~ t ~  . I 
i: " 2 0 e ~  ]EhBO= nnd 2~a  K-CO, a r e  s%dde%ha:S~roP~end, r magnenf i in~t l~ .~2a~eg?~ne~i i  0 3 0 ¢  ~ 0.015`7o P ,  

nd  H a t  0o is lncrea  . ' conm ~ - • " . ' " ~ both CO a .- - o 2. - . . . . . .  ~^~"  With . . . .  :~,~ o nnd i t i s  found t h a t  dur ra  ~ the  de~ompo- : 
en x nforms With resnlEs oz gasonne ~$,u~v~,o . _ • ann v.u.~-/o' o, , . - -  - . " ~ - r e a s e s  
t h c ' ~ c ~ , e a t a l v s t ,  i nc rease  tu t h e  length of sYn thesmeu :sitien of mar tens i t e ,  the el .eerie r.eSis_~nce ~ i n  2 ::i 
~ - ~ : ~ , ' ~ -  , n ~ "  nf" t h e  I va lues  of the  oil by n d d m g  aSd the intensi ty  of magnet*zauon.m~c~=v~2~[' /~"= ,^  o: : 

';:':~. ~ % ~ . L  ~ f i~7~ ;ease  wi th  H , B 0 ,  a n d  a n  increase i n  s t ep s  below 300% I t  is concmuea  ~ a l  t . ~ , ~  ; 
~,~, .~:=?~v= ~, , ~ * :  . " " "  : " : kinds of m a r t e n s i t e  a and d, 0,. w~*cn ~ . ~  - - r  
~.. y~eid by the  add l t ion  of bot h. _ : ( ~  . . . .  ~ Final  ' : ~^at in"  a t  a n o r m a l  ra te  the f i rs t  decomposes a t ! 0 0 , -  : 

:¢ chemle, Hol ten .  . : : . :: : r . . - : : ~ i 
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f o r m  cementi te.  This  fo rmat ion  of cementi te  is be- 
. . . .  l ieved to explain the  second eontract ien in the  thermal  

expansion Curve a s  well  as  the  sharp  increase in mag- 
netic hardness  between 300" and 400 °. This  also is 
i l lus t ra ted wi th  a W ' s t ee l  conthiniug the  double car- 
bide 4Fe~C.WC~ The au thors  PrOPose the  following 
classification of  the  t e m p e r e d  s t ructures  of quenched 
C s teels :  martensite-{-troostite--.100o_300o ; troostite---= 
300° ; troostite-}-sorhite---300°-400 ° ; sorbite (osmon- 
d i re ) - -400  ° ; sorblte-}-granular pearlite---400o-550 o ; 
g ranu la rpenr l i t e - -550  ° teAc~pein t .  This ts only valid 
f o r  a normal  r a t e  of heat ing.  
2212..MA.XT~, E.  B.  Employment  of High Pressures  

in Chemical lndas t ry .  Jour .  Soc. Chem. Ind.,  vol. 45, 
1926, pp. 360-370T; Chem. Abe., vol. 20, 1926, p. 2712. 
High pressures  a re  used (1) to increase reeeti~n 

velocity, (2) to change equilibrium conditions, (3) to 
influence the course of a reaction,  and (4) to faci l i tate 
hea t  t ransfer .  Joints  should be tongue and groove with 
metal l ic  or  vulcanized-fiber gaskets.  Pipe joints should 
be flanged, wi th  the  end of the pipe projecting slightly 
to f o r m  the ac tua l  Joint. Sliding par ts  eau only be 
packed b y  some form of l ea the r  bucket. In te rna l  
hea te rs  m a y  have  their  leads carried through vessel 
walls  by  bolts iu fiber sleeves with fiber gaskets  pro- 
tected by  steel washers  under  the nuts. Thermocenple 
leads a r e  i~assed through fiber tubes in t he  wall  and 
the  gland, w i th  a disk of fiber under the g land as 
pecking;  or  they  m a y  have  a metal  disk soldered to 
the wi re  and packed in the  stuffing box by fiber Washers 
above and  below the disk~ B r i e f  mention is made  vf 
the significance of high pressures  in the synthesis of 
NH~, CH~OH, "syuthol ,"  H.~ f rom H:0  and Fe, isopropYl 
aleobol, and hydrogenation of naph tha l ene .  

OF FISCHER-TROPSCH SIrNTI:i'ESIS AND RELATED PROCESSES 

tu res  w a s  n o r m a l  A f t e r  cooling tO a lower  t empera tu re  
a n  abnormal  adsorption ~s obtained. The  s u m  of the 
addi t ional  values  obtained stepwise is subs tant ia l ly  the 
Same as  if  the heat ing is a n  one unit. The  effect per 
degree  is  g rea te r  the  Iower  the original t empera tu re  
un the  scale. I f  the h e a t i n g  and  cooIing a re  in a vacuum 
ins tead  of  in H~ the adsorp t ion  a t  the  lower t empera tu re  
is  normal .  An explanat ion wi th0ut  assumpt ion  of  dis- 
t inc t iy  different adsorpt ion types  is presented.  
2214. M~XWELL, H. L., A~D H~YES, A, Free  E n e r g y  and 

H e a t  of  Formation of  I r o n  Carbide :for the  Tempera-  
t u r e  In t e rva l  650°-700% ;/our. Am. Chem. Soe., vol. 

:f 

ence o f  Ni o r  Co a t  t empera tu re s  470~--620°, doubts  a re  
expressed t h a t  BOne and  ~erdan (abs. 296) could have  
effected the  synthes is  of  CH~ a t  1,2000; Probably the  
C employed contained impuri t ies  t h a t  yielde d CH~. 
2 @ . 1 3 . - - .  [Synthesis  of Methane  ~Vith Calcium 

Hydride . ]  Ber.  deut.  chem. Gesell., vol. 41,1908, pp. 
3074--3080 ; Chem. Abs., voL 3, 1909, p. 64. 

: Cs.I~ fo rms  C~ with  CO, the  maximum yield 
(65.6c~) being a t  500 °. The yield decreases  a s  t he  

i: ': t empera ture  rtses. Other  products of  t h e  reaction a re  
C and CaC~. Wi th  CO:. and CaH~-, t he  m a x i m u m  yield 
of CH, Is 60.24% a t  ~00 °. Less CaC~ is p roduced  and 
traces of Ca f o r m a t e  and oxala te  and  considerable 
quantit ies of  CaC0~ also are  formed. Soot and Call-. a t  
270 ° give H ,  and N_. ; above 270 ° CH~ also is  obtained. 
The m a x i m u m  yield is  40.68% a t  500 ~ or  in a s t ream of 
H~ 1 9 ~ .  Some Ca,N~ .also is produced. 
2219. M.A~mU, l~I., HE~SEL~r~, F., A ~  V., ~ 'D  

~I~cenv, J .  [Gas Reactions.] Jour .  Gasbelencht., 
vol. 52, ]909, pp. 166-171, 194-201, 23S-245, 282-2S6, 
305-313, 326-3")-8; Chem. Zentralb.,  1909, I ,  p. 1853; 
Chem. Abe., vol. 4, 1910, p. 2724. : -: 
This  work  proceeds f rom the methods  of  Sabat ier  and 

Senderens for  the  preparat ion of CH,  f r o m  H-_ and CO 
and f rom mixtures  of  CO.- and H:  w i t h  the  aid of CO 
and Ni a s  catalyzers ,  thus :  CO-]-3H~_=CH~+H:O; 
CO~-}-4H:=CH,+2H:O ; 2 C 0 = C + C O ~  These  reactions 
were studied in detail ,  the most  no tewor thy  resul t  of 
which was  t h e  syntbesis  of CH, f r o m  i ts  elements, 
C+2H:=CH~ ; N1 Co and  Fe  were  the  cata lyzers  used. 

: ~'~ While Co brings about  the union of C and  H.- a lmost  as  
:5'..: 

48, I926, pp. 584-593 ; Chem. Abs., vol. 20,1926, p: 1349. 
EquiHbrinm constants  for  the react ion 3 F e ( a ) + '  

2CO=C0~-}-Fe~C were m e a s u r e d  at 1 arm. ; a flow meth- 
od w a s  used and r e su l t an t  gases were ana lyzed .  The ' 
vo lume  % CO.. a t  equi l ibr ium was  35.7±0.1 a t 6 5 0  o, 
25.25__.0.05 a t  700 °. F r o m  d a t a  of a h e a d  and  Wheeler :' 
f o r  equilibrium constants  of  reaction 2 c 0 = c  (graph- 
i re )  ~-CO~, AF for reac t ion  3 F e ( a ) ~ C = F e ~ C  is 3,138 
cal. a t  650 ° and 2.2S1 cal. a t  700°. TheSe da t a  give 
A H  a t  675°=19,162 cal. 
2215. ~IAxw~L~, L. R., A~D BnI:.~'ArEI~, S .  Thermomag .  

net ic  Investigatlo~!s o£ Promoted  I ron  Oxide and  Iron 
Catalysts .  Phvs Rev.  vol 76 lq49 ~ ~v~ 
abs t r ac t  L7. " ' " : . . . . .  . . . . .  
Curle  point  a n d  specific inagnetization of s ingly and 

doubly promoted ca ta lys ts  were  determined. Singly: 
Fe~O~-Li..0, Na.-0, K:O, Cs:O, Ca0, BaO, R-.O~, Al..0,, 
Si0... Curie point v i r t ua l l y  unchanged, b u t  specific 
magne t i z a t i on  reduced n e a r l y  50~  upon add ing  1 7% 
by we igh t  of B a 0  Doubh t i  Fe~0, and  .A-I.0~+LL0 

a:O, K :0 ,  Mg0, CaO, BaO,  S~0.-. Curie po in t  varied 
only sl ightly a n d  was  ~ G u r i e  point  Of FelOn. L a r g e  

readily as Ni, yet  w i t h  Fe  only smal l  amoun t s  of C H ,  Short  description o f  p repara t ion  of  h igher  f a t t y  acids : 
were obtained, which f ac t  is explained by: the  oxidation : f r o m  paraffin. • 

. : ~ S ~ X ~ E  ~S~ACTS 2 9 3  . . . . .  

or C-.H~ T h e  maximum y i d d  and  t he  minimum 
consumptiou of  CO= a n d  s team a r e  f a v o r e d  by  high 
temperatures  and  pressures .  The  equi l ibr ium c a l c u -  
la t ions for  the ad i aba t i c  reac t ion  of CH~ and  (A and of: 
CH~ and air  to g ive  syn thes i s  gas  a r e  p resen ted  also. 
In  order  to obtain f ina l  equi l ibr ium t empera tu re s  in the  
r ange  of  2,~]0 ° F., w h i c h  are  necessary  to a t ta in  equi- 
l ibr ium without  t h e  u s e  of  a ca ta lys t ,  a considerable 
excess of  O~ is requi red .  Max imum yield o£ synthesis 
gas,  based on n a t u r a l  ga s  or  O~ consumption,  a re  ob- 
ta ined  a t  some t e m p e r a t u r e s  below.2,209 ° F .  depending 
upon the pressure used .  Therefore ,  a c a t a l y s t  is neces- 
s a r y  for  m a x i m u m  yields  in the  p a r t i a l  oxidation 
process.  
2221. MxYo~, Y. [ i~Ianufaeture uf  Formaldehyde. ]  

Rev.  chim. ind. ( P a r i s ) ,  vol. 46, 1937, pp. 34---40, 70-  
77, 110, 111-:116, 136--140; Chem. Abs., voL 31, 1937, 
p. 0101. 
General  descript ion and  discussion of  the  var ious  . 

methods  of m a n u f a c t u r e  of  CH:O (dehydrogenat ion  or  
oxidat ien  of ~Ie0H,  l~artial  oxldution of  hydrocarbons 
hydrogenation processes ) ,  wi th  a descript ion of the  
var ious  forms in w h i c h  CH-_0 is m a r k e t e d  and the i r  
preparation.  147 r e f s .  
2222. ~ [ M a n u f a c t u r e  of ~Ie thanol  and  For- 

maldehyde by Oxidat ion  of  Methene.]  Ind.  chim. 
belge, vol. 26, 1939, pp. -'291-292; Chem. Abs., vol. 34. 
1940, p. 4053. 
Review with 13 re f s .  

2223. . [Syn the t i c  Fats . ]  Rev.  seA., v o L  7S, 
' 1940~ p. 149 Clmm. Zentralb. ,  19~0, I I ,  p. 569. : 

2213.Chem, and Ind.," ApplicatiOnvol. 57, ]938,°f CatalysiSpp. 759-766.iu industry., reduct ions  of specific magne t i za t i on  were  observed. ~:~:il ': ef.~Fe~by fin~l,'the oxidesai.v~a~of ~r-d~C". As, htain~afor theb~formdecom~osifionOf C to be .2224.  . [Syn the t i c  Gas. I t s  Application in f l~e  : 
• " Some of these reduced in  H:~belmved like pu re  Fe: t~ ~ ~ . . . . . . .  ~ .. , . . . .  ~ ~. ~ ~ ~. . . . . . . .  ;~ ~. - • ... ~ n F r o m  ~a h Chemical nnd F u e l  I n d u ~ t r m s ]  Chaleur  el: m d  : Growth  O f  the . ca ta ly t i e : indus t ry  is demonstrated;  2216 : M~.XWF~n L '  I~ S~i~m' S ~ u  Bnu.wAvZ~, S. ~ ? ' i | - :  Of CO afforded the mos t  rapid reaet io . g '  P - : . . . . . .  

~etrO~ae~nii:laa:t~eP~!~!i~ttCh~o~2~7:.n~:a:yU~ii~fy~i C~Prmom.n;~h~i!:i~o~n: I n v o ~ , ~ n t ~ n ~ ' ~ f ~ m ~ * o  ,~,~ ! ~  ~ ' ~ a  ...... antit ies vol. 26 1945 pp. 63-70" Ind.  chim. vol 32 1945 p : ~ ." " . . . .  : ": ~ ' ." • "' , : *.~ ' .  ~ :,:- - ~ : ite, lampblack, and electrolytic c : 0 n b  . . . . . .  ,~ . . . . . .  2~ 2 . . . .  , .  , . . . . .  . :, 
: .  : ~)-xi-~e:~-n~:~':'0n~C.a~a~ys;s:'~dyou; ~ of CH~ were  obtained. Using the  same catalyzers,  f u r - '  . . . . . . . . .  . . .  ~ : - !:- :~ 

: ::'.::: increase  ~ e  act ivi ty~of ca~al~s~s b y  nrovidin~, a m~. " .; YS" "01.'!9, 195i,:Pp;303~309~ . '  . '  ' i!~i ': : H~ to Whicb the  following water -gas  rekct i0ns al's a p : :  and  the modern m e t h o d s  of product ion.-  Special 
magnet  :~ ~ ' ther investigations w e r e  made  With s t e a m 2 n  p!ace o f : :  R e v i e w  of. ac tua l  a n d  possible uses  of  synthetic gas .... . 

2 : persion m e n u  m tha t  : the f~r~a t ion  ; f  la~.:-e' a ~oid ~ Curie  t empera ture  ( 0 )  and intensity ! oli  blo.  o  o-oo  -O OH O=CO O ' nd tion is made of the  ater gas:pr0eess by m e a , s  of . . . .  
~ 0W ~ h ~ and thU~ in~e~SeS t h e  effective ~ a~l°y~ t 2~h ~er  t~ienenU~r ~edxUZde~ n dFr e d u ce d F e oxide secondarily CO.-b4H.=CH~-}-22~0 : The  informat ion te rna l  heating developed b~ G, Szigeth and  adopted i n  sur- 

er  promoters  a r e  themselves ca ta lys ts ;  there _ - _ " . or the  s ingly  pro- so : ~° ~ r~"*~- '~^ u~-*~^ "c°m p lex  ~be" ~rom~'~n a c t i o n  associations a re  f o r m e d  m°~e~tsun~eo~UCed~:eSt~o~lSu°f~ F^  ~'()  c - * ~ i ~ ' n g ~ a  K ~ 3 ~  s ~ a ~  obtained was  then  considered in connect ion : w i t h  ". the  G e r m a n  Did ie r  p r o c e ~  and tbe  F rench  Cie. g~n- :. 
P " g "o of  a l k a l i i s  discussed al though ~ ^  .~ >. . " g , ~ - .  , .~ , s.-O B ,::~7 i ~. !w~m re~erence t( 

: : the explanat ion  i s  n o t  y e t  Understood. Hyd~'ogenation en~n '~ :~s '~  ~ r  ~ i O ~ : 0  w a  s f0und to b e  v i r t ua l ly  the '~:~ ~~ Since gas renctioz 
: catalysis  I s  discussed a t  some length H~dro"enat ion ' e~ ~, 0 ~ l a rge  reductions in the s a t u r a t i o n  !~:~|: ? Hum,  and their  

. : o f  CO wi th  CozTh cat_a!ys_t is employed fo~ the~produe- m t e n s l t y  of magnet iza t ion  w e r e  observed. -The doubly ..,,? ~;  ~ Itbrium Constants, 
p r o m o t e d  unreduced sys tems  studied conta ined  addi - i  tion of  paraffins and of unsa tura ted  hydrocarbons,  

which can be polymerized to a sat isfactory lubr ica t ing  t ions to Fe~O~ of Al.-0~ and  one o f  the-following in Small 
. .  oil. T h e  react ion g a s  mix tu re  of H.- and CO is  c leaned a m o u n t s  : Na..0, K-.0, BaO~ o r  S i 0 ~  0 fo r  these  mate- 

r i a l s  v a r i e d  onl5 shght ly  and  was  e~ther e ua l  to or Of H_.S by a n F e  oxide purifier a n d o f  or~ani ~ ~ ~-- " " " " " " q :' 
• an  alkalmed Fe  contact  m a s s  a t  200°-300 ° Therm,*l ess  t h a n  t h a t  for  Fe~0,. L a r g e  reductions in  magnet -  

" - stabili ~ the t e m - - r a ' u r -  - - :  . . . . . .  ,'- ~ - - : -  i za t ion  were  f o u n d  Maane t ie  measurem the • , . , ~ - -  p ~  t ~ r a n g e  m u ~  ~e ~ep~ wltnln r ~ ~ . . . . ~ en t s  on 
-t°--lS main ta ined  by the rma l  s t ab i l i z ing- tubes  con: euuceu magentas  gave  va lues :  of 0 the s a m e  a s  for 

t a i n i n g  high-pressureo.H.. 0 a t  185"-_o15, or  o i l .  C o a l  sPu~.~ Fse~fi~he extent  to wh ich  the prom0ters  go into 
~ hydrogenation using - -s tage catalysts  of Sn • and  Mo is "o , both f o r :  t he  uureduced : and  reduced 

: touched upon. ~ ma te r i a l s ,  is de termined.  Addit ional  unreduced  un..: 

2 2~!Lc3e~ ~ C  p ~ p ~ . ~ : g  d°:miMc epa~  c' C2c~l~StwS ° A d ~  " ~ ~ O  *~e'r invest igated tha t  h a d  v a r i a b l ~ ' ~ '  r e a s e ~ l t h "  7 = 0 ' 3 5 2 '  magnet  
' i n c r e a s i n g  7 to  a~ 

. . . . . .  7 =  . , ag ree ing  w i t h  the  known Value~ 
- :-'. R e v i e w .  covers eatalysts  susceptible to potsenlug;, fo r  magnet i te ,  and then to decrease  to a Small va lue  for'. 

- principal  t ypes  of cata lys t  poisons, fo rm of Catalyst-  l a r g e %  -The value found f o r  magnet iza t ion  a t  7=0.352~ 
. ii POisoning carves,-facters,  infnsneAng toxicity and  bene- f s i n  ag reemen t  wi th  Ndel 's t h e o r y o f  fe r r imagne t t sm aS 

fieAal poisoning. 50 refs.-listed. • : . : appl ied  to cubic Fe:O= a n d  ~ 0 ~ .  "0  was: f o u n d  to be 
-2213 b. .M~x. r~.., E.  B., A~D H A s s m , N .  Studies in  Case -  cons tan t  a t  abOut 583" C fo r  7 f rom 0.352 to 1 276 

Ous~usorpnon.  I I I .  The  The rma l  ACtivation Effect AV.~rE~, K ~ e v  abe. 3 0 7 1 . "  - '~ 
: --" in-me Aasorpfion of Hydrogen on Platinum and 2217 ~fA'£~R, M ~D A~TZfAYEa "V ~ [E~uliibrium of ~ 

• ::, *.~ne.l-A~0Vol: c~e1~32Soc~91732 pp. 1532--1539; = . ~ f e ~ a n e J  Bet .  dent: c h e m :  Geseli., vol 4 0 ,  1907,~: 
: : . : . ~ . _ :  ~... , • . . ,  ~ '., ~'. _ : _ pp. 2134-2144; Jou r .  Chem Soc,  vol 92~ 1907 I ,  P;. 

. ~ . ~  anu  ~ were  anoweu ~o aasoro  ~l~ a t  a low temper-  457. ' : : . - " : " ' '! 
:: .7 ~ t u r ~  They  were  then hea t ed  to a higher  t empera tu re  F r o m  equilibrium data :ca lcuia ted  on t h e  bas i s  Of in~] 

,(,  i n ~ .  :The amount  Of adsorpt ion a t  h igher  t empera-  ves t igaf lons  of t he  reac t ion  C + 2  ~ C H ~  i n  t h e  pres:; 

illuminating gas, and possible technical applications ~rale de construction de fours and Imown a s the Syngaz : 
with reference to the  wa te r  gas :  process  discussed, process: I t  p roduces  a gas sui table fo~ the  Fisebei" 

gas reactions,  in general,  a re  l imi ted  by equitib- : : Synthesis with a r a t i o  of  CO : H ~ :  : i : 2.  A F r e n c h  i :  
and their  determinat ion is possible f r o m  equi- • • company is ac tua l ly  constsuct ing a p l an t  of  this type 

t he  the rmal  relations,  and  the specific i n  the  south of F r a n c e  Using t h e  F u v e a u  lignites as :: : 
hea t s  of the  substances according: t0 the rmodynamic  r a w  material .  T h e  gas  will be used fo r  p roduc ing  
formulas, the  conditions of the synthes is  of  CH~ were ~feOH and for  p roduc ing  fuel  b y  the  hydrogenation : ;  
more closely ~ studied. Finally,  i t  w a s  demens t r a t sd  : Of r a w  mater ia ls  o f  t h a t  region, such a s  h e a ,  T petr0- 
how, theoretically by combining the  conditions of  equi- leum oils, shale and  l igni te  oils etc. . . . .  
~br!um of C02 and CH~ the quan t i t a t ive  ~celati0n s of -.  2226. ~ F~ P .  [Syn the t i c 'Pe t r01eum and B e n -  
~h~ equation CO~-}-CH,~.~-2CO-]r2H.. a re  aevemped.  I f ~  z i n c ]  S a g g i a t i o r e ,  voL 3 ,  1942, pp. 9-12;  Chem. • 

s las t  equation is  Combined w i t h  the  expression oI "Zentralb 1942 I I  1~ 2964.' 
~equilibrium CO..-}-H_-.~CO-}-H~.0, t h e  equa t ions  for  t h e  Br ief  rev iew of t h e  petroleum indus t ry ,  cracking and  
synthesis of  CH~ resu l t :  C0-1-3H:--~CH~-}-H~-O and  pressure  hydrogenat ion  of  hydrocarbons,  t a r s  c o a l  
~0~.'-]-4H~.~CH,r}-2H20. = _ : : . . . .  liquefaction, CO hydrogenat ion ,  and  the  processes  in- 
!220". M~YLAND, B. J . ,  A~'D HATS, G. E.  T h e r m o d y -  veining the products~ such as  oxidat ion to f a t ty  ac id s ,  ?~: 
~ i a m i e  Study of  Synthes i s -Gas  •Production F r o m  lubricants f r o m  t h e  l~olymerization of  01eflns, isobutyl ~:~ 

Chem. ~ n g .  Progress,  voL: 45, 1940, pp; alcbhol, and synthe t ic  rubber  f r o m  crack ing  g a s e s .  ,~Methane. 
~'~52-453; Chem.-Abs., vol. 43; 1949, p. 7200, . . -  MCATEE~ J . H .  Eee abs. 232~a. /~ 

'G.eneral t he rmodynamic  equat ions  f o r  synthesis-gas : 2226. McCx.wCE, A. Ba lanced  React ions  in s teel  Man- 
'oductien f r o m  n a t u r a l  gas a r e  presented~ ~From u f a e t u r e ~  Trans .  F a r a d a y  Soe., vol. 21, 192~, pp .  

s e ' a  cha r t  ~vns prepared  for  de te rmin ing  an  equV : - 1~/6-201; Jour.  Soe. Chem: Ind.,  1920, B,  p. 364. :~=i 
!lure mLxture, outside the C deposition boundary,• a t  . Equil ibrium cons t an t s  of severa l  react ions  in~ steel ' 
SSUres 1-21.4 a tm . ,  t empera tures  1 , 2 0 0 ° - 2 , 5 0 0  ° F .  
[:H~: CO ra t ios  1:75-2.25. This  c h a r t  is  par t icular ly  manufac tu re  h a v e  been  derived theoret ical ly,  and t h e  

rely/ted t o  the  s team-C0,  re- equations for Fe  a n d  Fe  Oxides h a v e  been evaluated .  : • 
flleable to-ea]enlat toas . - - -  . . . .  'McCxRT~-~Z, ~ ". T.  gee  abs 54. ' . 
~ i n g  prOcess wherein ,  maximum: ymm;  , a s e a ' o n  ua~ : :  . . . .  . . . .  : :  
~ral gas, is obtained at maximum conversion, and 2227: MCC~T~mY, Y. T., AZ~D A~z~SO~,:IL B. Crystal- i 
.SUmptlon0f Steam and' COx depends onthe excess ~ ":llne ;Aggregati0n of Cobalt Powder. Jour. Appl: 
Uired to prey. ent  C deposition a t  equil ibrium. This  . Phys , ,  v01. 18,19-17, pp. 902--903;. Chem. Abs4 vol. 42,; 
Umes t h a t o n i y  CO and H-. a re  f o r m e d  wi th  n o  C ,  1948  p. 805.  ' : 

Ii. • 
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Ni t o  1 gin. of pumice. Th e  reactions involved were  
.CO-b3E,=CE~-{-E:0 and C0:~-4E..=CH,-{-2I=I=0 To 

provide a n  excess of E.., the proportions Used were 
H . . : C 0 : : 6 : 1  and E_-:C0_-: :6 :1 ,  by volume. The 
maximum catalytic effect was measured by the maxi- 
mum speed ar which the mixed gas could be passed over 
the catalyst and promotsr with ahnost complete re- 
moval o f  the CO or CO_.. :The reaction chamber Was a 
straight tube fused to a preheating coil that  surrounded 

In electron-microscopic Studies of Fischer-Tropsch 
catalysts, au interesting Phenomenon was  observed in 
Co metal powder reduced from cobaltens oxide. The 
oxide particles sintcred into larger smooth droplets of  
Co that  were aggregated into thin, hexagonal platelets. 
X-ray diffraction analysis showed the presence of the 
hexagonal crystal phase of Co. A possible explanation 
is that  the aggregates are formed by forces similar 
to those operating in normal crystal formation, but 
of rednced magnitude insufficient to destroy the iden- 
ti ty of the component particles. I t  is not evident why 
this phenomenon has been observed only in Co. 
2227a. . Electron :l%~ieroscopic Replica Studies 

:of Porosity in Fused-Iron Catalyst. Your. Appl. 
Phys., sol. 22, 1951, pp. 1441-1443; Chem. Abs.; sol. 
46, 1952, p. 4339. 
Preparation of various replicas of a .  insed-Fe 

(Fe,0,-MgO-K..O) synthetic NH, catalyst is described. 
Mierograpbs of these replicas show comparable fine 
structures that are attributed to the pores developed 
in the catalyst upon reduction. Dimensions of these 
fine Structures compare reasonably Well with pore di- 
ameters calculated from pore volume-surface area de- 
termination. 
2228. M c C ~ , ~ Y ,  J. T., SELZO.~A~-. B. ,  E , ~ ,  W. K., 

AND ANI)ERS0N, R.B.  Electron 1%Iicrosenpie Study of 
Metal Oxides and Metal Oxide Catslysts. 30ur. Phys. 
and Colloid Chem., sol. 54, 1950, pp. 50"[,-519 ; Chem. 
Abs., vol. 44, 1950, p. 5691. 

2230. ~c~w, W. O' A~n T~z.EE~ E.  Assumptions ~! 
of the Brunauer, Emmett, and Teller Theory. Your. ;~..~ 
Phys. and Colloid Chem.i voL 55,. 1951, ~p. 17-21. ~ 
Chem. Abs., sol. 45, 1951, p. 3220. 
An adsurption-isotherm equation valid in the region 

of multilayer adsorption i s  obtained, which takes into 
account both the effect of surface tension of the ad- 
sorbate and the effect of the extension of the adsorbent 
a t t rac t ive  forces beyond the 1st adsorbed layer. The 
differences between this derived equation and one of 
identical functional form obtained earlier are  usually 
negligible numerically, 
2231. ~1zss~o~zH, S. : Promotion of Catalytic Reactions. 

I. Action of H.- on CO and CO:. 3"our. Chem. See., 
sol. 123, 1923, pp. 1452-1469 ; Chem. Abe., sol. 17, 
1928, p. 3271. 
C0 was 99.8% pure. The E:  was electrolytic and 

99.9% pure. CO.- was used directly f r o m  cylinders. 
The'catalyst,  .Ni, was deposited from purified salts on 
purified pumice in the proportions 0.! [.qn. of reduced 

changes in structure of Fe:0~ gel, hydrous RiO i t :  The several promoters associated with 0:i gm. of 
Cue powder, Ag..0 powder, C00 powder, Co basic car-  Ni On l gm. Of pumice in the order  of decreasing efii- 
bonate, Oo-Th0=-Mg0 (100: 6:12) catalyst, Co-kiesel:: eiency in accelerating tlie speed o f the gaseous reae- 
guhr (109 : 200) catalyst, Co-Th0.--Mg0-kieselgnhr t ions  are as follows : : Ce, Th. Be, Cr,  HI, St, Zr, Me, 
(100 : 6 : 12: 200) catalyst, and Fe.-0~ catalyst (Fe : Ch~ : and V oxides (Sn and .Mg oxides and Cu and Ag pro- 
K~-C0~, 100:10 : 0.5) on reduction were studied IW de- dues no acceleration). The  formation of CH, from H, 

: termination of weight losses and comparisons of elec- and CO or- CO: probably consists in the- formation ~ of 
tron micrographs and surface areas by N: adsorption, intermediate addition products of the MeOE type fol- 
SurfaCe areas determined, from particle sizes from lowed by the splitting Off of E:0. TheCE= resulting 

: : mierographs and bY adsorption permit estimating pores- i s  immediately  hydrogenated to. CE,. Or a :complex 
ity. T h e  individual differences in-s t ruc ture  a n d '  , intermediate  product, E,  NiCOE=, forms aud decom-. 

: : :  changes on reduction are :described. PreCipitated ox- : poses" into Nl~ CE~,' and H.O.. In either case, Ni must 
" ides and catalysts always showed decrease in sur face  eaatlyze by acting as both U hydrogenating agent and 

area On redaction, and a sizable portion of this decrease as a dehydrating agent .  I t  is not a good agent for the : 
occurred in reduction rather  than by sintering. De- latter process. The substances that  prmnote its cats- 
crease in sintering on reduction of Co basic carbonate is lytie action are good dehydrating agents. ~Vhen 
effected by the addition of promoters and "kieselguhr CH, OE-{-3E.. is passed over Ni the decomposition into 

t h e  order of increasing effectiveness being kiesel- COandE.-ismuchmorerapidthattheformationofCH,: 
.~ guhr<:Th0.- t%IgO<~ThO-"-{-Mg0. Electronmicrographs and E.-0: I f  thetis is added, the ra te  of formation oJ~" 

are useful bnt difficult to interpret unless combined with CE, is increased 14-fold. ;When Fe catalyzes the int 
: " the surface-area determinations by gas adsorption, a c t i o n  o£ CO and E = 0  to: form C0.- an d  E=.the m 

: :~ " ~ICD01%'xLn,:E! J ::'~qeo abe 3 1 5 8 .  : .  - ~: ' effective promoters are O Carriers and hydrating ages ~ I  
i / : McGEE, Y. P .  see:abs: 768, 3100.  : . This-indicates that  H ,  i s  produced through the  forms-= 

tion of:formic acid as Well as by al ternate  oxidation~'i 
: " :McKEzvzn, C .E .  See abs. 3670. ~ and reduction The oxidation of.a gas in a gas mantie.~ 

: 2229. ~IcKzxzcEx, A. R.-Decomposition of:Ethylene and may  be considered to consist of the addition of- ().. t6:~ 
Carbon Monoxide on Metallic Catalysts. Your. Phys. form an intermediate compound and" its subsequen~ ~ 
Chem ,  sol. ~t7, 1943, pp. 152-163; Chem: Abs.~ sol. : dehydration. The catalyst should be a powerful O car~ 

:- . 37,1943, p. 8659.' :: . . . .  . : : : tier. and a s t rong dehydrating agent ~ The promot4~ 
: " : Metals Fe Co and l~ t r ap id ly  dec0mpoSe CO ~ibove : a e t s ~  ( 1 ) b y  decomposing intermediate" cqmpounds~ 

: i : 250°; ~vhereas Os, Pt~ Cu, and P d  are comparat ively:  :: refined, by the catalyst, or (2) by faus ing  substane~ 
. inactive: The active group of metals  all form car-  z o combine, o t t o )  ny aasurptien ~o inerease.concen~) 

: bonyls. The order of decreasing activity for C:.H, de- t-ration: Promoters  may!:act selectively. . : ~. : 
composition by 17i, Co, Fe :and Cu Is compared to their 2232. ]I[FmWmZV, S.S. [Catalytic Oxidation of Methane I 
respective atomic radii, i.24, 1.25, 1.27, and 1.28 / i .  to Formaldehyde. I.] Trans. Karpov Chem. Inst-i" 

. : ~ : a n d  Co decompose C=E~ increasingly to CH, a s  No.: 3, 1924, pp. 54-65 ; Chem. Abs sol. 2I, 1927~ 
t h e  temperature i s - ra i sed ;  the C.H, formation goes p.:2457. . ' : - ~ ,-3' 

, through a maximum at  about 280% Cu produces no . Medvedev experimented with Au, Pf, i~tin~0, l~i0j~ 
OH, :up to 460 °, the react ion products being H.z and Ah0a, C u 0  Ag=0, Pb0, and Ce0~ catalysts On an'asbes~7 

~' C~H,:: With Fe large amounts of both H=and OH, are" ' t0s 1)ase. ':&t low rates of flow (1 1. in 2omin:9 and a'.~ 
• : formed. From an equimoleenlar C,H,-:C0 mixture t h e  lowtempera tu res '  (250°-3~0 °) on ly  C0~ is ~btaincd~i 
. . . . .  . . . .  decomposition of C~H, Teaches 90% at  10=-60 ° lower i%In~O= proved to be the=m0st, Cu0~,,the least aeti~!i 

: temperature than without CO. The  relative yields of catalyst. At temperatures above ~uu °. and appeart  )f~ ' a  rate [~  
--]~-;: C=B~, and CH, are ~censiderably influenced by the I 1. pe r  rain:, traces of E C H 0  and a little CO 
CO: Evidence as to the source Of catalytic activity is sides CO~ with Cu0 as a catalyst, but not with 
reviewed. ~ others. This Medvedev interprets as evidence of thai 

LITERATURE 

at%-eleration of all reactions by the catalysts or their  
~snspeelfieity. GIa s s  at. 600" gives a large yield of 
~C~I0, which iS attributed to the lesser chemical activ- 
i~ cf such a surface in not being able to form peroxides 

in the case of metals and their oxides. With CH, 
(containing 3-7% E:)  Pb catalysts (borates, phos- 
!~tes, and their mixtures) gave the highest yields 
dttCH0atY00°-7O0 °. The actJvity of these catalysts, 
~owever, was referred to the presence of volatile im- 
purities, as lead chloride, since a long Series of e.xperi- 
meats showed thn t  small eoncentratiens of HCI 
(0.137'#) in the gases was very beneficial in raising the 
relative yield of E C H 0 .  ~Medvedev's best. results are 
exceptionally high. Thus at 600 ° f r o m a  mixture con- 
raining 13.S% CE~ and 17.0S~ 0,  with a velocity of 
023 I. per min., the yield o£ E C H 0  was 5.02~ of the CE, 
taken, 8.66~;~ CE~ being decomposed, that  is, 5S.04% 
of the decomposed CH, decomposed to HCHO. 

ME]~L, R. F. See abs. 3648, 3649. 
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favor C deposition; lower ra t ios  permit higher space 
velocitigs. S compounds decrease the active catalyst 
surface and cause C deposition. Lower  CO: H:. rat ios 
enable the catalyst  to resist  higher concentrations of 
S. A 95-9S% yield was obtained a t  a space velocity 
of 806-1,000 during a continuous run  of 1,500 hr.. when 
the organic S content was not  greater  than 0.5 grain 
per 100 en. ft.  
2236. MELVnmE, E . W .  Utilization of Coal for Oil Pro- 

ductien. Catalytie Hydrogenation the Ideal Process. 
Petrol. Times, sol. 50, 1946, pp. 18, 43. 
Digest of the Romanes lecture at the University of 

Aberdeen. Outstanding achievements in the t rea tment  
of coal to produce liquid fuels are  high-pressure hych'o- 
genation and Fischer-Tropsch synthesis. The first is 
undoubtedly the right way to obtain oil from coal; the 
degree of hydrngenation is easily controlled and final 
products can be worked up in the same way  as petro- 
leum; Econ0mieally, the disadvanta'-'e is the necessity 

2233. MEZSZ.~HEL~ER, -K. [Experiments With the for expensive equipment, and the problem is to find a 
Fischer Synthesis at Normfil Pressure.] FL4.T Reel simpler method of adding I~. The Fischer-Tropscli 
R-2O, frames 7.546-7,551;' OCt. 21, 193S; PB 73,564. synthesis needs the use of an  excess of H.., the expense 
Experiments at  the Ammonia Laboratory, 0ppan, of which weighs heavily against ir and presects a 

deal with the influence of certain processes oil the mail- fundamental difficulty that  cannot be overcome. Costs 
nfacture of Co catalysts and the effect of oilier nddi- of producing gasoline by various method~ are as fol- 
fional catalyst metals. I t  was fmmd that  washing lows: High pressure hydrogenation 13 d. per imperial 
out oft.he Co carbenate precipitated on the carrier must " gal., Fischer-Tropsch from coal 11 d., Fischer-Tropsch 
be thoroughly done. Addition of Mn oxide to tim Co froni natural  gas 5 d., high-pressure hydrogenation of 
~talyst leads to a more constant yield Of paraffin after  petroleum 3.5 d., crude oil refined 3.5 d: 
Slenger reaction time. Of the rure metsls ]5a oxide 2237. ~IEX0En, - - .  Continuous :Chlorination o£  Ks- 
and Th oxide proved to be the bes t  additions tested. : gasih and Recovery of: Chlorine-Free Eydrochloric 
As substitutes for diatomaceous earth, kaolin nnd Some ' Acid:  PB 758, 1942, :4 pp. 
brands of A1 oxides are of imlmrtance. Diatomaceous Continuous semicommerclal production o f  ehlorko- 
eurth is not considered to be very suitable. Finally gasin. (Lederoel He 1/90) is described in: detail, 
Cu-centaining Co catalysts were considered. They can Kogasin: a hydrocarbon mixtnre Containing 6-S% .:~ 
beused without a l)reliminary reduction: : : - • " unsaturates and an ave*~ag~ molecular we igh to f  190- - 
i~24.:Mz~.~,~, G,, A.~n WEISS, B. Proof and Constitu- 200 is chlorinated, HC1 iS removed, ant], the cbl0rinated 
: lion of Branched Acids From Fischer-Gatseh Fatty product4s stabilized by filtering through NaOE. The  ~ 

Acids for Soap: I :  G. Farbenindustrie A.-G..-Am: prodnct has a consistency of machine oil and an avernge : 
:monia Labora tory .  F I A T  :Reel. R-19. Frames 71G0- ~: inolecular Weight of 320-330. I t  ts a suitable substi- :. 

: ~7173, Feb, 14, 19:t2; PB 73,594; T0t%i l~eel 25, i tem lute f0~ train oi] for the leather industry.  Diagra m of ~ 
15, 1942 Frames 1466-1472: Standm'd 0il  Develop- apparatus. : i 

.meat Co. Transl. Ella2697. 1947. 10 pp: - 2238. I%IERCIC, F.: AND WEDEKI.~D E. [Magnetic Analy- 
• ~Dctailed method is described for determining the tic Investigation of  Cobalt Oxide as Catalyzer of 

constitution of paraffin carboxylic acids, particularly Carbon Monoxide Combustion a t  Room T e m p e r a -  
: those with branched chains By treating with Br and tare ] Ztschr. anorg. Chem., vo1..186 1930, pp. 49-74; 

lfe0H, a=-bromomethyi ester is produced from the . Chem. Abs., sol. 24, 1930, :p. 2036. . : " : . 
carb0xylic acid, and f rom!th is  the ~-hydrexyacid is  . I t i s  conciilded that:the c0bal[iC 0xRle catalyzer Coi~:" -: 

~ l~ified. ' I n  the oxidative cleavage with lead tetra- ~ sists essentiaii_v of 2 crystalline phases, CoOOH and : 
!;.acefate: and simultaneous' fi0wing, with :air, C0~ and • "Co~0~ Co~0~ being chiefly converted into the l a t t e r .  O f . . :  

~ '_aldehyde are obtained from the hydroxyacid. The these' 3, the  components Co0OH a n d  Co~0~:are c a t s -  i : 
denyde is oxidized to a new carboxylic acid:with one ]ytically ineffective: The cobaltie oxide in the C0aO4 
;.ittom less than in the starting material. In c a s e  of lattice is snperfically reduced by the diluted CO. ZIag- 

Lranching in the a-position to the COOH group, a netic measurements were made by Wedekind's micro- ' 
one is obtained instead of an aldehyde, which is ~ chemical method (ace abs.:3619) and s h o w t h a t  mag- 
~ further oxidized.-: According to t h i s  method netism increases in going from hydrate to oxide. For  

er-Gatsch f a t t y  acids for soap xrith C,0 and' C~- : Co~O,, X is about 32 x 10-~ and varles relatively little as : : 
e:~examined and the fat ty acids identified. : The re- ~ the t i tratable 0 content var ies :  In.the transformation :' 
~are given in deta i l  : '  :::~: : from::hydrate tO: oxide, an  active interniediate Stste i s  : .  :: : :: 
~ L ~ 0 R ~ ,  G.: Zoo abe. 1993/ i :: . :- : present cha'racterizedb~-adependence0fsusceptibility. ". ' 
i; : ~  A. Catalytic Evdrogenatien of CO-CE, upon field strength.: This Vanishes-on sintering a n d  : : :  : 
!~ithesls From Water  Gas " Australian Chem Inst.  also on aging with partial  reconversion into hydra te .  - -: 
ur. aud Prec., sol. 10, 19"48, pp. 106-114, e12~129 ; At room temperature the hydrate is  more stable than  

li~n. Abs., v01..38~ 1944,3. 238. • _ . . oXlde-}-l~.0. : " ~ ; ' , : : . 
aboratery and pilot plant experiments on the en- 2239. MEm{~ H.  [Study of  Fischer-Tropsch "Iron 
~nent of CO--H, mixtures (ratios 3 : 5--1:  2) are  . : Ca.t~s.ts. I~ Magaeti'e_Inves~ggatien of Unused .~.on : 
-'ribed: A~ c a t a l y s t  Containing 90~  Ni" and i 0 ~  Catalysts. ~ .  '~aons~ '.~'es~ w i t s  woppor J ~ r r ~ e . j  : . 
)~ gave:hig 3" 5 gas mix{-ureS a t  280 ° .' : Brenns.tbff-chem. sol. "3i~ 19~0, pp. 208-212;,Chem. 

h yields with . of gas per gm : of ' i Abs v°1"44  19~0, I/.8564. : ' . : : '  ~: : : La Space velocity O f 800-1,000 em = 
~r hr. . u ~  catalyst ]~ Under these conditions the cat- Fe catalysts with a n d  without the addition: o f  Ca 

~ ]has a long life provided organic S compounds are  were investigated thermomagnetically after precipita- 
~:: ~ Higher temperatures and higher space Select- t ics and in different stages of drying a t  105°: Directly 

!:~iVor a side reaction associated With C deposition after the prdcipltation, the precipItats a p p e a r e d  
,:dsellne ef  catalyst  activity Eigher  CO: ]EL.. ratios strongly ferromagnetic, ye t  its magnetization curve  
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was s t i l l  yery l r regnlar .  Af te r  several  hours  of dry- 2240a. MESS~'~, G., A~D FRA~.nBVR~Za, W. [Inter2, 
' ing  Fe  catalysts  eenta ining Cu gave uni form mag-  media te  Compounds in the Catalyt ic  Synthesis of Angt: 

' netization curves  wi th  a Curie  po in t  a t  470°-475 °. m o n i a .  Detection Of t h e  :Formation of a SurtaX!: 
T h e  in tens i ty  o f  magne t iza t ion  was j u s t  as grea t  as  ; l"~itride Between Nitrogen and :Tungs tem]  Ztsch~'i ~, 

. . . . . . . .  [ af ter  t h e  fo rma t iom I f  d ry ing  Was continued for  29 p h y s i l a  Chem.; Bodenstein-Festhand,  1981, p1). 5 ~ '  
: : hr.  the Curie point, in  spi te  of 1)regressive oxidation of ' 607; Chem~ Abs ,  re!.  25, 1981, p. 5,515~ "~: 

wereno t  obta inedwl th  a N i  ca . ta lys . t . ,unt i l i twasheated '  . (400 °) i s  needed w i t h : a  Mo than  w i t h  a N i  Catalyst~ 
well above 420 ° to  break up  ~'~ carmae- • wf0 i s  ac t ivated bY MR, Cr,  Th,  and Cu b u t  n o t  b y  Wir. i ̧ . . . . . . . . . . . . . . . . .  ms klkal i  destroys the acttvito": ~Io ~ M o T h  ca . t a l~s~  .... : 

ornlation o:[ ~.}arnloe~ l u  ~ue ~y~Le ~ , t i0n o f  C:H, a re  uo~poisonea oy ~l :~ 

gen.] R e ~  t i dy ; c ram;  $ v o . . . .  . . . . .  Chemicals :  Chem: Eng .  News, voL 08,19~0, l a p  ! 9 0 6 -  

the consti tuentS,  r emained  v i r t ua l l y  unchanged.  The "NH~ anal Hs are adsorbed On W i n  the  normal  ma~ 
: : : : compound taken as a bas is  fo r  the  Curie poin t  470 ° -  ne t .  N~ auuarent ly forms a surface comuound with tb 

: ' 475 ° was no longer  stable ix the tempera ture  rang e o f  : : W, since i l l s  taken up i r revers ib ly  and in  amounts tl~ 
: t h e  synthesis, ' : inereaee wi th  the temperature,  : H is  held s imi lar ly  b 

: " Bea t i ng  t o  22-0° for  8~__ hr. r e s u l t e d  in  Complete chemical  forces  on a W surface a l r eady  covered wit , : 
: :  : decomposition whereby  Fete ,  in  magnet ica l ly  equlva= : N ;  the  amount  retained by t he  N-covered surface 

lent  a m o u n t s  appeared as the cenversion product~ , creases w i th  t e m p e r a t u r e  r " ide:of ' • . . . .  .' " • . . . . .  " "" A Nx earb -- - "  ~ ~ : ~ ' : ~ s  in t h e  System Tropsch synthesis  and the  0xo  process. The ut i lLzat ion 
Bea t ing  to 800 ° resulted in a sharp  decline i n t h e  m a g - ,  ~ ~ f ~ r ~ -  ~ ~,::,, ,h~ ~ S ~  : ~ h  ~':: ;?~, 2346. ~ [ ~ r m a u o n  o ~ , y : ~ , ~  m'im: v~l  47 ' Of the l a rge  quant i t ies  o f  byproducts f rom these  2 proc- 
netization By means of a model  t e s t  i t  was  seen t ha t  - - - ' - - ' "  ~' . . . . . . .  v r ~ - '  . . . . .  " Metal-Carbou-uxYgen;j  - ~ "  ~--? . . . .  - ,  " ~" e~' ~ - ~  , n ~  flmir senarat ion and purification a r e  dennizeiv  : 

. . . . . . . . . .  • t h ~  comrmund t a k e n  ' as a basis  f o r  *he Curio noin~" 224i. ME~IN]EI~ J; [Oxidat ion BeacdonS of l~Iethanej'i:. ~ ' :1928, pp. 401--405^ (in F r e n c h / ;  unem. ~US.~ yw. -~, ~unsolved . . . . . . . . . .  problems~ - and' ~t c a n n o t "  yet be foreseen' ~ x~ h.at: "~ ' 
: ~ 475°-475"~-had t0 do with a s t rongly ferromagnet ic  c u  : c inm.  et  ind., vol: 60, Noo~ 6_,~o948. ,2p.  5 5 ~ 8 ;  qhe~  !: 

Theoretical  considerat ions are augment= . f e r r i t e  whose magnet izat ioa curve  s t i l l  appeared af ter  ~gg~ v 0 ~ 9 ~  . t ~ ,  p p . . , ~ - z s ~ ;  t~nem. A~s,, yo!r 43~,~4 ~ 1928, P. 191p~ : - - J - ' : ^ d  The :~ the  effect w i l l  b e on t h e  chemica lmarke ts  and t he  pr ice  • 

: : ~ m i l d  redued0n conditions. In  contras t  to the behavior , lo, . _ : ~ : , :  "" 
: o f  Cu-containing F e  catalysts ,  a .prepared Gu f e r r i t e  :, O x i d a t i o n :  reac t i0ns  or t h e  conversion of GH~ 

showed a s h a r p  increase in magnet iza t ion  af ter  a hea t  synthes is  g a s  are assuming  increasing indust r ia l  

~'! d e Of ~he values of the  hea ts  O f f o r m a t i o n o f  s t ru  ctnre. : . . . : 
in~oI, i ~°wleff~¢ent eouilibria helps to  de te rmine : to  w h i c h ,  2251. M~xm~ :W. .  [.Teehmcal Pro~essx~m t h e  P/~r~lUC]: -: : 
~m ::'l ~" -;--;- ~:'- -:~ ~ m ~--~'-m~ a certain .~ystenl finn of. Fatty .Acres ana .'~ic0um ....... =-g:----" : 

. . . . . . .  . ~ ~ ' "  0neo* t ne  ~ rype~.w,z--* ~,?=~,: v • ~ xli~ le t0 : n P h a r m  Z t g  vol  8 0 1 0 3 7  PP, l l ~ . q - l a u ~ ;  : 
. :  .. : :  : : t reatment  a t  8 0 0 ° ,  This  different  behayior is  d u e  to . portance. These reactmns, m which  CH~ is acted upon:-.] be longs  The:system Ni+C--O ~S take n a-: an  e- • p : .  : b ° s . ]  ~, ; ,  ~ :  ~ ( ~  r ;~ ~a~,.q: ch'em : ~bs :voi  :32, : ,  

the presence of oxidic i ron in t h e : c a t a h ' s t  a f te r  the b y  ~O. s team or C0= ei ther  alone or in binary or eveR: | ~ rnv~ the  condluS~o* s ..... : • . . . . .  ~nem: ~en~r, . , . ,  ~,,~,,~*, ,, . . . . .  . . . .  -, . . . . .  : : 
' :' ' , f e r n t e  formatmn which does n o t  appear magnetical ly t e rna ry  m~xtures a r e  capable of b e i n g  graphically - | ~,~a~ • [water-Gas  Equi l ibr ium ] Rec,: t r a y .  : .. 1933 p. 16, . . .  , , -: :, 

, A Fe preparat ion wi thout  the addi t ion o f  Cu showed represented b y  m a k i n g : u s e  of 'the Gibbs triangle:j :'l ~ " = 2 :  ----[~-~"5-'~93R u i )604 -608 ;  Chem Abs., v01. 32,: : '  Review With i12 refs:  : : : :  
: : af ter  8 hr;: o f  dr.vingi s t rong  Fe,O, formation• ~Vlth : : ,  W h e n  t h e  reactions are effected in  the presence of a~:i| : :~c~a~m"v~g)~' 2 ~ '*  ~ 7: : {: : : :: :: i go~o  " ' : :  [Rev iew o f : t h e : D e v e l o P m e n t  Of t h e  :' :" 
, .  , " :" progressive oxidat ion an increase in the Cur iepo in t  was . : ca t a lys t ,  as i s frequently the ,caSe, chemical equ i l i b r ium~: :~ | ,  ~ . ~ '  if '  ~=:v" ,~,~a,,~ n~ *1~e constant  o f  the  ~wate-~- : :  * ' ~ ~ ~ ¢ i n n  'gf  Hydrocarbons  to :Fa t  Acids F a t  A l t o : -  

. :  : established.: After  a 30-hr.:dryiiig the Fe had:been b x i -  : i s  qu i te  easi ly a t t a ined .  The au thor  represents ~raph~,ii| : ,  , lnrec~...(~erernh~:~"~',~,~':temr~ratures: l e d  t o  t b e  : ~ ' , ? ~ " ' ~ -  {~aX ~ Es te r s  1 : :  se i fensieder-z tg ,  Vol.:: 65 , 
:. , ~ .... dized uan t i t a t ive lv  into the t r i v a l e n t  form wi th  forma- : ical ly  the  Static conditions t h a t  may arise by thermal~"~: g a s  equmemum ~ '22~ ,~ , "~ ,~ '~  ¢:~,~ ~v~means  Of a n  ~'gg~ r ' r - o ~ - , ~ - . ) ~ r a n  -)=e~-').~.q ~77 "~TR ~a7-299 

. . . .  t i e r  oq ferromagnetic,Fe:_O,' The  Curie point  Of t h i S :  , d i s s o c i a t i o n  of 0H, i n t h e  homogeneous phase as . : formula l o g : , K = ~ t ~ / ~ v ~  ~.~erei~t '-~:esul~.wa s 0b: ...... ~ o o ,  pp .~-~l~-~,  : ~ i ~ e u ,  t - : ~ ] ~ , ~ g  ~ ~'o~' 73 "1933': 
. . . . .  ' . . . . .  " - . . . . . . .  ~ - - ' . . . . .  ~ '  , ' indirec~ mediou :_=~n~---.. • . . . . . . . . .  • , o~7-8 . . . .  ~ . . . .  - -  . . . . .  - ~ ,  • ~', _ ~ ,: : ~ ox~de c0uld n0t  be :aceurafe ly  determined Since the as !n the  presence of C. :: Some :tyPzcal cases are studied~2|  , , .  - . . ;  o,~____¢~oo~/m~-~v(~3 The average of thc ~ ~ 27_.1o. ~]am A b  . ,v 1 32 1938 p. ga3-. 

m a g n e t i z a t i o n  curve fa l l s -0f f  a lmost  l inear ly  in the : " andtheeffectofdifferent:factors Such astemperatur¢,,~, 1 - : ,~,~,. ~ , ~ , , ~ . ~ : _ . .  s,, o , , ,~  
': ; "  : ferromagnetic conversion range I t l i e s  in: the t e m P ~ ' r a - ~  pressure  r e l a t i v e  'pr0p0rtions of, C H ~  ,add o ther  r~,,~; 2 g ives :  ~og. ~ " - 7 - - ~ : ° ' v ~ - •  Beductmn' ' " ~ of: I~on': Ores : 0x~datmn. . . . .  " : methods using" ~" atmospheric, . . . . .  ~-; various~ ~ : ,  ,• 

: - : - :  : t u r e  range 0f  600°-610°: B e a t i n g  tO 800 ° causes the : ae tanta  iS examifled. ~ . : 2248. ~IE~ER,~!. H. :[speed o f  ~ ,  . ::L4~&~,,_ ~ n s t :  : ox~dizingc°inp0unds; fo r  example, ox*des o£N:,  O~, etc., : : 
: :  ": :: loSS :of t h e  magnedsm :of the, F~O,, :  S.  t h a t  ofi lx:fhe : ik~SE£, :A:  ~ 'See abs: i030,: i031 : : :::: , : :  i ~ |  : ,  Flowine~ : Gase~'l]dor~!'~toi ~ ! s ~ o ~ ) ~ 7 - ~ i 6 : :  ::: : : a re  C0),sidered in  th i sTeview c~t~ng 233 refs, : :  : :: : :  ;: , 

._: ,~ = :k :  :5~ magnetismLof the : s t ab le  .:Ee~O~ r e m a i n s .  Bes ide : t he : : _ :~ -~a~ :  ~ - ~ , . .  ~- .T- :P  ....... :;: I m~senr°r~cn" ~u-~s-~ ~ - - , ' -  ~.:'-~' ' - ' ~ "  :- - :~ :  :::~°53: ' ; [Soap- ~ r o m :  CoaL]; :'Siiddeut,:LAP0rJa,=. ; . ~  
: :  '~ ': ,-known effect Of Cu 0 n  t i l e : f0 rming  a n d  s~nthesis pr0c- : ~: ~'~.~',~,:,':~,;:':L~:~,~,'b~'~'~:~v~':~,~',~,i ~:~'%::;~i. |  :" : Chem: Abs., v01.  ±u.a~, p. ~ !~.:, ' ~: ~ ~e,~ ,n~'  T4: ~*Zt ~ : "~'ol 7,q iO;~S" PP~47--49 Chem: Abs: vol.  32~ 1 9 3 8 , .  

: ~: : : ' , :  , .' =oxidation Of ~'e~during'the d ry ing  : B r  Using F e  chl0r-= : :  : ~ 9 ~ : :  . . . .  r - -"~? '~  z ~',: "~÷,  " ' v " : ~ "  :~o~,, , , i ,~(~].-::diffuses iesS readily tO the center: 0~ ti),_e K ~ n e l ~ : ~ ' ~ ( t : : : :  :, ~ - : : > :  : : ~  = ~,,. r.:~;:,2~ ; :;";';~0ds a n d  sui,~,esti0nS ~ 
:,:: l d e  f o r , t h e  in i t ia l  solution ,Cu-free m a t e r m l s  easll~ . . . . .  : : :,:~, . . . .  : :::- ~ r e s u l t  the  ,peed. : . " .... • - :: : : ' • • " • a c i d s a n d ~  ~-: 

~: ' : :  : f o r n i  forremaenetic -~-Fe,0 i n  nuant i th t ive  amounts':  B y : m e t h o d s  and extrapolat ion using i sge lec t r0mc~  ~i~e snded is again  accelerated mnceH,  d~ffuses: ~ looking to the t echmcaIp roduc tmn  °f  ~.atty " , .  , " .  
'" ": i n  this  condition the 'ca ta iv~t  is  difficult t ,  rgduc" , h ~  cubi~ al loys of 'elects'on d ~ 2 7 : 0  o f  liexagbnal 'and M ~ :  ' m~re ra, id~y into t h e 7  : F e  Iu  c o  s iu ter ing i s  effee~ alcohols f fomhydrocarbous  through oxma~m_n o z u n s a ~  , . 
• " " - " . . . .  - - -  m ' "  " " : ~' ~ ' "  Ca"~z~ ' ~ - -  . . . . .  ' ' " ' f  C ' ¢'The ~peed . . . . . . .  of " h drocarbons: • ' with" atomic" anu' moleeumr  v , n ~  ' :  : '  " cdnuotbeusedforthe:~vnthe~isatnOrmaln~,~.~.~ure on  , ( agnet ,c  moment m Bohr magne tons )  of cubic :-~:| ,'" t~vo lvnre~-en tedbv thesepa ra tmn  o • ~ u r a t e d  y _ = ~-* ^ - : ~ , a  

: :  : '  : : " ~hanth~i-h~n,~ ¢~,~÷~-;,A~h~,~;,  ~ ' ~  ~ ' ~ , ~ a ~ , - ~ h  , a t  0bsolute:zer0 were determined. ~o~hexhgonal:Co~l-:(~-~-,',~e[,n:]ihweve~r i s  s lower than:wit!~H~:so l o n g a s :  O, combination of olefin f ° r m a d 0 n a n a ° x m a ~ . m -  n ' ~ r  
- ax t ens ive , add l t l ohn fCu  O~idnt ioni~fhor~bvinenO~ " 0 = 1 0 7 0 "  K M = 1 7 0 / ~ s  Fo r  cubicCo o=l~0~°m~:|. * b , , , ~ n n s i n t e d n g  F o r t e c h u i c a l p u r p o s e s a m L x t u r e  finally ox~datmu~of sa tu ra t ed  hyarocarD0nS D~ C _ 

• ~ nlete 20-o5% Of tile Fe~remains iX t he  bivalent  f o r m  ' pacEed have  12 nearest neighbors a n d  h a v e  almost~!:].: : ::-of CO and H i s  very effective because of the  reaet l  ~t~ • .  breed O and molecular O.. . . . . .  . : - . . . . .  . . . .  : 
. . . .  ' :  '- - -- ~ ' - -  " '  :- : M = 1 7 4 5  /m S i n c e  beth ' ,Co S~uetures:are:clss~-~:::|:i,:~,~g w . - , ~ ' t l l e : n r e v e n t i o n  0f s inter ing by t h e  n~A ~ v s r ,  [ i n v e s t i g a t i 0 n s o f  Cobal t  a n d t h e ' :  : : 

. : . - -  ,~ce aDS 2883, 2684, 2685 . . , . -. . . . . . .  - ~ | ~  ~ ' ~  ~ " - -  : . . . . . . . .  heh l~her"  : ~ =  - ~ -  . . . .  ~ . - ,~ : _~_, - _= _ " ~. ~ . _ :  • • = ~dentical :shortest  Co-Co dis tances :  (2513 A for  ~ : |  : : : : : 'Magnesitereduces Chiefly on the surface, and t _ ~." " Systeui  C0balt-Carbon ] Ztschr; K n s t ,  vol .  0~, 1937,-, ; 
: . : : z z ~ a  ~ z ~ ] ~  ~ A,~D WSI~0ZTZa r F x n e r m o m a g -  ?" :, . . . .  . . . .  - '  : -'~ . . . .  ' ....... " - :bo~ :~ . . . . . .  ' = ' r innst  the d e ~ e e  o~renuc-  ' : ,  . . . .  - " ~ ~ vol 31'  1937 ::8389 , ' -  ~. : - 
: • ) . . . .  ~netic Studie's of I r 0 n '  C a t a l w t s '  f o r  H v n r ~ , ~ h , ,  , a n d  2.514 :A~for a--~o the  d i f fe rences in .0  and M m ~ : ~ l  "the temperature  the g r e a t e  ._. ...... . . . . . .  - : ' ' T  -ro~: PP" 14o-169; Chem. Abs~, • ,  ?" : . ' 
: : : :  .q~,~-h.~ ~ ~ , ~ e ~ : n h , ~  ~ : , 1  h~ 1 ~ -  ~rT).~-~ =; :be S0ught,~'in ' in teract ion O f  not-cl0sest ' n e i g h b o r l s g ~ l  ): : : f lon :be  before: 0 i s  s e t : f r ~ . ;  : 'xne presence ~ , ~  Pt:l~e: X r a y '  ohoto- raphs  a t ,  t empera tu res  ~ap to  1,100 : : 

, .  : .  : - ~  . . . . . . . .  , . . . . . . . . . .  r . . . . .  " - - . - ~ -  . . . . .  ~e . . . .  ~ . . . . .  ' . . . . . . . . . .  . . . . .  ~ ' : "  ' - ~ : |  . . . . . . . . .  ' t ied w i t n : m i n e ~ t e  :(~e . . . . . . . .  , --~ " - / -  ~ . . . . . .  " ~ w i t h i l -  ' :" : • : " ~ ~ ' -o o . . . .  ':: a t o m s  , : . . . . . . . .  . . . . .  : . : ~¢,~. ...... m o t e s  C forma . . . .  ,, • ~ . . . . .  . . . . .  no Od t ransformat ion  of Co. On heating, . . . . . . . . . .  : -  2.9 Chem;Abs vol 46 19o. p . 6 6 - '  ................................................ ~ . . . . . . . . . . . . . . . .  -~ ~ . . . . . . . . . . . . . .  a u s e o f  ~ta eater - show - . . . . . . . . . .  : : : • . . . . . .  ' . . . . . .  . . . . .  " " . . . . .  22~3 ~ -  a ' :  ~ ~ ¢ ; ~ - ~  " ~ .  o. ' t f ' a r i~ ide  o ~  ~ ' ° ' :  -phenomena are- the same bu t  bec ~ , ~ _  gr . . . . . . .  : . . . . .  --~*;n ~- d s a n : t o  230°-o70~amixed  crys ta l  o f  yam .... . 
, . . . .  , When .precapAated  Fe catalysts  a r e  :reduced wxth, • , . . . . . . . .  , . . . .  , .... '~'~ ,-'" ~ " t h e ' r e d u c t m n  ~s more rap  a . . . .  = , . . . . .  - - " " . . . .  " " able a t  room'-:: 

• . . . .  " : " h . . . . .  " " , N~ekel ] R e c  tray; chum .vol ' 46  192~ p p :  1-7i~lu , . ~  !a0romty . . . . . .  . e kernel  t ends : to  : ab le  compomtmn ~s formed,  which ~s uns t  • techmcal H, the low p o r t m l  pressure  of CO CO~ and . . . .  , ' ' ,  ' ~ " m the  in te r io r  of th . . . . . .  o o " ormed • . . . . . . . . . . . . . . .  ,-  . . . . . .  o ~ e . . . . . . . . .  , ~, . . . . .  separatmn of C . . . . . .  - . . . . .  ure A t  500 - 8 0 0  :stable Co~C i s ~  e . H " i . . . . . .  " . . . . . . . . .  Chem. Abs v o l - 1  192~ 1).1236 . . . . . . . . .  ~|-~ . . . .  , . . . . . . .  o . . . .  a r e ' f o r m e d  tha t  tempera t  . . . . . . . . . . . .  - . . . . . . . . . .  - C ~ is suffic en t r e  cause appreciable earblde format ion  . . . . . . .  , . . . .  ' ' '" - " " hre~/k i t  n '  Above 1 000 slhcates . . . . . . .  ; ~ ¢~ T+~ '~'~ e oa~l fllm~n~io - -4  52 ' 
, ....... : ! Catalysts t rcated m thxs way are fu l ly :ae t ive  for  Syn, : :  When  CO ~s.passed over ~ r  a t :approxnnate ly  2 5 9 ~ . ; ~ : r : ~ h e  ~ , ~  th*e ~iore§ and r e t a r d ' t h e  reactmm ~ h e r e . n o  = anal0g0uszo~e~'~..,~-~-~w---~-z--=-= , v , ~ , ~  

' : ,:.::: :,, the~is  in a f ew minutes :  in ~ cont ras t  WgJa those reduced ; ::~: f o r  S e v e r a l  hours :CO: a n d  a ~ carbide of, Ni ave f o r m ~ | : ~ : ~ : ~  s t ~ t e r ~ ) ~ c ~ r s  t l ie  sneed of reduction'is '  a b o u t  4 t i m ~ :  , b~5.03 :: 0=6>73-A. Hea t ing :  ~nth benme  :and : ~ ' :  .: 
" ; : " : : J , :  With electroiytic H: . :~In a d d i t i 0 f f i e  Fe.O:with a : c u r i e : - . : T h e e x i s t e n c e  Of the iS S h 0 w a b y : i t s  i n t e r a c t ~ | ) ~ . ~ , ~ r ' ~ r , ~ i t ~  H ~ d ] n  both Cases ~the sP eed=is prop0r , :  :. : a lSoproduces  Co~0.~.: : '  -~  ~!:/ - : :  ' :  : ::..-: ::= ~ • 

:0£ reduc- . -  

Of CO: On h e a t i n g w i t h  i l - ;  : 
230%-270~ a mixed c r y s t a ! b f  y a r i : i  : - 

the:' Which :is u n s t a b l e  a t  room: ~ 
i n t e r i o r  of the  

l a t t e r  " ; :''::: ,~,~ e:: .:The,exist~ 
, : ( - :  : ~ : : :  pbifit 0f 265°~ Fe:O, and' Fe  were also f o u n d . - t h e ; F e ;  " : ' w i t h  e0ncentrated HC!:,t0 form hydrocarbons, 
:~ : . .  ? i  : :: content may be the:Cause 0 f t h e  CH~,peak noted e~rly : eahi: :be:  analyzed by 0rdin~/ryi meth0ds!:,:::Comb 

i ,~ . :, . '~ ~ in  the synthesis. ' Since precip i ta ted  Fe CatalYSts Can : :  : w i t h  c u e  Or by :exploding a m i x t u r e  o f  t l ie  byd 
: : : :  / b4cOnvertedintoFe,Ohttemporat~res-~400Obymeans-,- : b0ns a n d  C a  gave identical  r e s u l t s  for  CO~ b~ 
:: : ~:::: : : ,  -:: o~ ~technical H ,  wi thou t  t h e  format ion '  of f r e e  c ~:there ' :~:/latter :method gave  l o w e r , v a l u e s  for  H~::~ ~ This  
t - "' ,: iS ~(possibi]ity of preparing pfire cementi te by r e d u c t i o n  ;: :. ence l s  ascr ibed  to t h e .  presence o f  some-unSati 
:;:~::::i:/::ofFepreparationscontaiulngn6additives T h i s p r 0 d ~  : h y d r o c a r b o n S . :  Experli i lents a t  700°.ac~0rd wiJ 

' : :  : , :  u~t  Was inact ive  es a:eatalYst:, Metal l ie :Fe is genera l ly  : :: '  d a t a  on the  dissOciatiOn Of G H , ;  no :carbide is :f, 
.:.formed in  the  pre t rea tment  ysts w i t h  : : !: (:-:" : :  ~:' : :  :: o f  fused Fe "eatalyszs l~y the  interact ion of c o  and N i  and the Carbide f, 

i : :  ,:;(::::.. ::,:,: t~Janical:H:._ Carbides are only fo rmedwhen :add i t lves  : at .~lower: t e m p e r a t u r e s : i s  dec~npo~ed into: Ni  
: : : ' :  f a v 0 r i n g c a r b i d e f 0 r m a t i o n  (alkal i0s)  a rep resen t  F0~C f:: 0n hea t i ng  :at tha t  temPerature: : ! ,  
: : ; :  : ~ :::i::::' is:~f0rmed due: t0  the h igher : temPera tures  used; .' : / : 2244: " " J [Disseciadoh 0 fCarb0n  Menoxide: 

. : : :  '::' ' 2240 ~ M~Rz~ V:~ ~,w, ~'2BnU0A Y.~ [Synthesis  o f  Formic  : t r a~ .  ehim! re!. :46 : i927  i)P~ .754=-762; Ch0m; 
:: : ;  : : : :~ ~kctd.]: 'Bet: :dent. chem. Gesell.i:v01.10 1877 ;p. 2117 ...... : voL:22, ,1928,p 7!4.  : ; : ' :  :" : 
:: :: :, : ~ v ° ! "  !3, :1880, pp.:23--33 : :  : .... ~:::: : .: : : :  Equil ibria '~were ~n~a~ured a t  500"-750o: by:p~ 

: : :  : :  .:~ ~:By passing CO over 'soda l ime  a t  oo0% f0 rma te  i s  ~;CO" Over :a: Ni  ea t a ly s t .  Equil ibir ium c0nstan~ 
, . :  ! ) , :  ob~ained' in  g o 0 d : y i e l d . :  Ab0ve':220 ° t h e  f o r m a t e  i s  : :  c - ~ C o ~ 2 C 0  are :expresSed b y  log / f ~ ( 8 8 2 9  
: . : :  .:[~: de~'0mposedwith fo rma t ion ' 0 f  carbonate: and free H~; / 7 . 0 6 7  and  log ~ = ( 9 ; 2 1 7 / T ) ~ 9 . 8 6 9 . .  True eq~£ 

.'lose. Up the~por~ 
sintering occurs t H e a t i n g  !with b e n i n e  :i 
greater%gith H.- ai p r o p o r , : .  ' : : - : - ~ . ' / "  ! : '  ' . J~  i 
tional~toithe surface of the ore.andlthec°ncent~a.ti°n~ ~ :~2~.55 ! ~ [C0hait-Carb0n~:S~stem ] II :~e~allwi~t~ii~ 
bf t he  gas, the r e a c t i o n  ve loe i ty  constant  being ~ . /~ ,  :. s chaf t  vO1 ~ 7  !1988 ~p.~ 4 1 ~ 1 6  ~" Ch'em, Abs; ~ol. 82,~ ,~! 

'floss*Where. ........ of ~ theis th4adsorbed:gasCliffusi0n c0efficignt reaction islayer'er" a@D i.s:~ :~ u.'heconsequently'£ne ze~zemperasuzelme, r.nlc~'-iquite. "~ :~ ~1938~ i) ~868.~i.~.~:~.: .when ........ ill~" ~i~Lating'~:: .... . . . . .  ~gas.is~l~eated ~with C0 in,the tern. : (~ ~ -  .', ~i:' ........... -: :: : ~. ......... .: 
ieoefl]eient of the speed Ofmlxmres the'" ~u-~ aoes" nos~ app~a~---̂ - ~Lu ""  -^~*,,~,~..~ ran~eo . . . .  235o_470~ ' the co ,d issocia tes  under--gee?: ~ : ' s  lie ! 
smal l .  '~ i n  H . - c o  ". . . . .  , . . . . . .  . _ _ .  - . ~ ~ . . . .  : . ~ + ~ l ~ . e f f e c t ~ o f C o  and  amixed ' c rys t a l  fo rm • ~: ~ 
reduce directly bat '  converts  t n e  ~ o - i o r m e a  ~n~ o ~ :  ~'~'"~ ."Y° .. • "~. " ~^tween 230 ~ and  270 ° when '  : 
and  CO~;' • ~ : ~ ' :  : : ~ ,  : ~ ~ ~ c r y s t a l , s  a ~ t a m a m e o m y ~  . . . .  , . ' 

0 9 9 1  9 9 2  9 9 3  TM a diffusion equi l ibr ium ex~Sts; above : th i s r ang  e t h o 0 u t ' ~  i i 
~: / '  ~ s n  K. ~ ,qee abs 988, 989,. 99 , , ' . . . .  ~ v ~  diffusion Of C i s  too rapid. Be tween .500a  a n d  

. . . . . .  ' . . . .  " . . . . . .  " e d '  ,=1048, 2622, 8070,3071~ 3072. ! ~ :  ~.. : . ~ - ; - :  :: 1 . 2 ~ ° - C o  alsO' CatalyZ0s C O  dissociation a n d  a m ~ x  : 
"2249 M E ~  K~ . ~ n  Item% O~ ~ [R0acti0n of.Carbon~ ~:(c~Sta'l forms i Between 500° and 800~, benzene as 'wel l !  ~: 
! " M o n 0 x i d e  and H y d r o g e n  in Coke-0ven: Gas  W,i.t:h'.. I as#~llumiuattnggSs acts  on c o t e  form a s tab le  co  car-: 
i! -:Molybdenum 'Catalysta-~ :GeS. ~Abhandl l~0nnuam: '. • bide ' whose la t t ice  s t ruc ture  correspouds to : t h a t  o f :  
" :  K o h l e  vo l  i l  1.q3~' pp- '389-394; Chem. Zentralb~, : ~ : the  la t t ice  dimensi0ns~ t0 an accuracy 0 f  ±0.5~'o .. 
~. ' ~ - r . '  ~h0m ~ S  vo129  1935'p"6782 : ~ v ,  . . . . . . .  . : , , :  : : 

No reduct ion of C O  occurs a t  1 a . t~ r ' tAe tml00a~e  . . " - ' v  . . . .  S ~  abs 1"93~ ' ...... ' ; ' " 
izeducti0n t o  CH,::occUrs,: b u t  ,a high ~ e p e  " :~ !,:.: - ~  :: . :  : : .  '~(::.* : : :  : ,: : : . ' : ;  : : 
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-=- : - /  [~, : LIOGRA~I:~Y 0 F  FISCIK-ER-TROPSCI~-:, S ~ T ~ - E S I S  ~ D : ~ E L A T E D  PROCESSES : : . . . .  : " )  

: : 2256 ;  M m ' ~ - D O ~ : ~  H J  ~ : I s  the  u s e  of  S y n - :  2259. [S t a tus  t~ D a t e  of  H Y d r o c a r b o n  the y n t h e s i s .  The  synthesis  is  performed unde r  pre~_ K a t a s u ! f  processes;  ~ecove ry  of  ~.-, S,_au_d ~-~J~ £r%~ : 
: theftc  F a t t y  Acids for  Food Dangerous?]  K i l n .  thesis  According to t h e  Emuls ion  Method.] sur:at250o_300O, wttha~.~_nthesisgasc0:H.::5~:4~, coa I g a s ,  producuou o r  w a t e r  gas ,  anu p r ~ . ~  . . . .  = •L• : ' i  ¸¸¸¸ 

%Vochschr., voL 27, 19:19, pp.  113-116; Chim. e t  ind., Reel  148, f r a m e s  236-241, :May 18,1942, 5 pp: TOM :: | s~ ~pace-time v i e l d  of  products  range f r o m  0.2-02,  hydro.carbons and OTeontaining organic compounds  b y  
: : vo l .  63, /950,  p .  159 ; Chem: Abs, voL 44 1950 p.  : E " "  : -  - - : • ' ~ :~ | ~he ~ - catalYSt S-ace  p e r : d a y  a t  250 ° to 0 7-0.8 kg. a t  t h e  Fischer-Tropsch l)rocess.  - : 

. . . .  : 416/. . . . . . . . .  • . . . .  : : m m s m n  me ,nod  using a ±.5 m.  oven ha s  no t  show~ ~:| kg, pe r  l~ ~ conversiou of  8 ~ '  0 to even 95%0f_ the  :gas . . . .  bY. 2269.~ ~ , , ~ . ~  ~MICH~' AnnA" M~gnetiCchim volPr°perties8 193"/:OfppS°me317-423"Solia : 
: ,  : :  Paraffinie product's obtained b y  t he  Fischer T r o ~ s c h  any  technical  difficnlties, T h e r e  is no doubt  t h a t  also ' : : |  $00°~: i t~ s . . . . . . . . .  

. . . . .  : . . ~  . , .~  ,. . . . .  . ,_ ~_. ~ . . . .  - - P : ~unn lnous~rial  p lant ,  us ing  Ovens of  40-50 m ~ c a n n ~ . .  ':~:i onr i Iylng u*e r~b~-,~ g ~ :  fr0m250o C0:.and 300 ~,'j:he composl~lOnSrespectively, ' chem,~°"~"~"~Abs., voL 32." 1938," p. 1989~:" ' : ' : ' ' 
~ * ~ y ~ % ~  u= l , ~ u ~  conrer~e~ rote  r a t t y  acins ny  0xi- the same r : . . . .  " =-~'YJ_, . ~ roduets  i n  Vo a t  . . . . .  . ~ . 

: dar ien a n presence of appropr ia te  catalysts  such  as M n  nart~ .~  , ~ e s u l ~ .  w e a l d  be  o b t a ~ e d .  The:essentiai.;i ,::l  o f t h e  Pr l lows,  Gasol; 4 -6  and  S~ gasoline boi l ing a t  : F i r s t  p a r t  o f  t ins  mono.graph e v e s  t h e  r e  sul 2 
andCo-:Amixture0ffattyacidsisobtainedcontaining : ~ s e d - a s ~ n ~ . ~ ' ? ~ : ~ , , ~ ' ~ . s - - w n ~  ~namo~e-sz0nes a ~ e : : : ]  arn~o-.~0an~50_55.middleoitboilingat350°,3273~ : o b t a i n e d  bY t h e r m o m a g n e t m  s tumes  on  5_-£~';2 
55% o f p r o d u c t s h a v i n g m o r e : t h a n  1 0 C a t e m s ,  20-25%: " h i ~  ~ h ~ - ~  i - " ' : 2 - ~ ° n e s "  ~ n u s / n g  a n oven 8 In. ' - |  ~ % ~ -  ~, raff in  above 350°, 20 -30 and '5-10; dice- F e : O , - B a 0  Fe--O,'SrO, Fe:O~'Pbu,  thecumes--esqm~iu~V 

.... : ~w~h ~ s s  than,10 C atoms, of which 50% a re  H C 0 0 H ;  b e ; n ' i o u n d ~ C ~ t ~ e r  e ~ a m e ~ e r - ~ -  v'~a r a m . .  I t  h a s  not.: | :  and  r~  and 3"Toctane nunlber  o~ gasoline, 50  and  78; of  Fe,  and  the fe r r i t e s  o f  .~i, Mg, a n d . C u i e . ~ : n e e ~  : 
u = ~ C u 0 ~ ,  and CH,CH=C00H besides esters a n h ] -  . ~  ~ =  £ . - ~  ~.~ ~-~: oven is ~ne rign~ one to  : : |  % " 2  "- --:~'~'^ - q  60 a n d - - "  gasification 5 a n d  5. of  m e t h o d  of e rys ta l i i za tmn a u a  g ra in  ~*-~ : ~ -  - - -  

• drid~s la~e-~^~ t - ~ e ~  A.~ ' ~  - ' . ' ~ "." - ~ ,  ~nu  ~es~s a re  o e i n g  extenned A relation exist, ~':, | '  oienns in m.uu.~ ~. , . . . .  , _ ~ ~ ' - : -  ---~~oR Tn p a r £  ~I t he  resu l t s  are  given fo r  Soda  sore- • ~ ~-~=~ . . . . . .  ~ utu. ±he mix tu re  is sapont- betu" " - -= : '  " • n the l~'0aming £-rocuss ,ut~ . . . . . . . .  - . . . . . .  . 
fled by soda and the C~q-C~ acids are  nrec iu i ta ted  ~ e  - e e n  the  fineness of  the f o a m  and the yield and als0; :L| SS~3: ~ .  Pr incipal  D a t a  0-".; w~ ~: p r e s su re  Ex- t ions  of  a-Fe.O~ i n  F~0,, Fe~0, in a-Fe:.O,, ~mxtures  

: and separa ted  f rom ' the  unsap0niliable constituents l)v ~ : w e e n  rne nneness o f  the  f o a m  and t h e  heigh t o f  :~ i  fo r  the  Hydroca.~eon ~ y n ~ e s ~  - : ~ g ~ , ~ -  Bureau  ' o f  r h o m b i c  sesqul0xide w i t h  cubic sesqu iox ide ,  solid 
:: : : dis t i l la t ion and  ester:fled to f a t t y  aoids With ~ lveer inF-  ~"~ oven: : : :  , . . . . . . .  ..:::'l : periments,-.Lud.w~gsna£.e~.:'~=~'~: 2 "u~ :  ' solut ions of magne t i t e  and  t h e  ferriteS of Ba., S r ,  a n d  

, I t  would seem t h a t  such acids w o u ~  fi0t be f~ee f rom:  " 2260. MIC~AEr., Y.  hi. A~n HAOE]g~ K. F~ C0rrosioR. ~(*| Of l~Imes :tTansi.  "x-~x ,  , ? ~ , ~ , ~  f : * ,  ~'X'- '--~rati0n : Ca t h e  Unstable f e r r i t e s  of  Be, and the  f e r r z t e s  of  ..Ag. 
• danger .  In  f ac t  they m a y  contain isoacids which have:  Inh/bIted Fuels: : I nd .  Eng.  C h e m ,  vol 41,,1949 ~ . . ~ ]  : Paper  f r o m  Dr. Pier 'S f i l es  ouu*mng~ne~°l~e ^ a t  s Hg~ and  L L  P a r t  I I I  g ives  t h e  resul ts  o . f a  s i m i l a r  , 

a m a r k e d  toxic ac t i on  The  nresence oe '~ienrhn~¢vH. 2616-2622 . . . . . .  : . . . . . . .  !':~%1. | and givin~ s o m e  resul ts  and  ymmS o~ e . x p e ~ . . ~  . . . .  s tudy  of pvrrhot i te  a n d  Solid solutions oz ~ e ~  w * m  
, ' acids m a y  hkewise  eau~e trouble as well as  t he  s~m Methods  for  prevent in~ con o s i a n | n  ~{naH"~e: ¢+n. : " ; | carried out  over  a :me p e x m d . . .  S Si A g  Te T~ W Co iN1, C u  Zn Sb Mn Ag  .e. : . 

' :  : : t he tm or fe rmenta t ion  glycer in  u s e d  for  the e s t e r i f i ca -  containers, t anks  and other  equipment  in contact  ~ !  ss~. m o ~ L  ~D :~E=~.~y,.--: opj~¢~::,e~ . . . .  c d ,  Pb ,  and s l , :  Th~:gen~nls,~,f~c.,n~L0~:~ 
: a n n  :At appears  then tha t  the  :nse of m'tifielat f a t s  : fuels even under  severe  conditions are  ~urvo, or~ ~,  ;~1 E n c o u n t e r e d  in the  F o a m i n g  ~ueth0u 0 x - ~ , ~ . ~  ~ and  the  in t e rp re t a tmu  oz ~ae a n o m a n ~  --.:--=~ :~ : 
• . . . . . . :  mus t  b e  considered dan#erous~ . "The eoll~w~n~ ~^.~.'~_ the ~ossibiiities my" ~si g~eo,~ , ~  ~.~"^~-~.= aum~xtu" ~-'"~':'~' ~.-~ : L | ' ,  " .~ ~vdroca rbons  and T h e i r  Solution . . . . .  ,High- r ressure  rmr.~ture-ma-netiZation, , ~ , curves, a r e  discussed: : ~x~en~ , : 

, : erat*ons are ngalnst the use of svnthetie fats for food fuels of corrosion Anhib tors to nrodui.. ~m.f.e.~ ~& ":~| ' ExDerin]ents Ludw*gsha fen oo$, Feb. :[8, 1@48. . sire blbhographY "lPponded:to each pa*t. 
: : (.1) There  ~s no  pubhshed procedure for  the de te rmina-  s~vlty offers e-~tended technical aPO1 cation and enough: " " |  " : reau of 1%lines T ransL  T-432, Jan.  !948 , ~P: : ..... : 22701 . [ S n b s r i t u t m n s  m M n ~ l e u t e  a n d  Prep- 

: :  : t i0n o f i s o f a t t y  acids, cer tain o£ wbicli are: definitely : :~ endurance : !n  o rac t i ca l  u se . :  The:clata  presented s-l~o~:i:~-|. : P a ~ e r  f r o m  D r .  P i e r ' s  files: :N o f u n d a m e n t n l . d i f f i - ~  : a rn t ion  Of New Cubic Sesqniox, d es~of I zon.j  ~u~t. 
: : :  ~oxlc,  tz). ~aere is.no spot!tic method for  determining : t n a t  !Uel s inhibi ted by hydr0carbon-sulfamido:earbox.~:{~7| culties have  :been e n c o u n t e r e d  in ' large-scat.e exl!en:  :: :: See: cbim. Franoe , :  1949, D 1 2 ~ - ~ l ~ - ,  ~nem-  :-~ . . . . . .  : 

. Q~o,as~c acres  re : fa ts ;  (3~-the m a n y  animal  experiments  ' y h c  acids offer the grea tes t  advantage .  Extensive  in::~;=:: | mental Work on the  f o a m i n g  process, and no zmpermn~ . . . . .  vol.  44, 1950; p: !"L,:  ' : - : : ..... : " 
. : ,~.nac nave  been c!ted do not PrOV e the  harmlessness of  ves t iga t ionson  emulsifying agents  ied t0 the 'gurnris  ne~::~:| : ~nuolved:uroblems remain .  AnY trenbles e n c ° u n t e r e a '  : o- ,~ ,mrad0n :of m a g n e t i t e  is descr ibed  i n  ~v)a~ch:a , : 

~: : ~ne fa ts ,  unsmtab le  expe r imen ta l  animal§ we~e used : resul t  that ,  W i thout  :regard to: , the construction" ma~i~ : : : |  : ~ w-erecaUsed=by StUffing b0xes, chieflY of rapidly ro~tmg ::,-#v~.l~nt Fe i n  ~ is r ep laced  by K, Na,  5 In ,  o r  Mg, .mad : 
: • ,me exPem.ment s were too short,  and :improper m e t h o d s  :: r ials  used, : even a S m a l l  addi t io~:  o f  t he  Na sa l t  o f ) ) ~  : Slmfts '  and b y t h e  Sticking o f  the:catalys t :to,the ava! l s .  : a ' t r [ v a l e n t  F e  ion is  replaced bY .A1 o r  Cr.  V a r m t m n  : i 

: ~ :i w e r e  utica -Zo.r studying l i t e r  or  kidney d a m a g e  ' (4)  ~Iepas!mSulfamido-ncetic a~id to the  fuel prevents  any~(i~|: . in t h e ' s u m p  and gas Spaces and Could be overc0me ey :  ~of i )a rameters  a n d  o f  the  Curie point i s  ~'iTen fo.r:these 
! = .  :: . - ~ . ~  1~ a n  inc rease  m e x c r e t i o n  9f dibaSiC a c i d s  a .  :~. c° r r°smn"  Mepasini! iS a h igh ,bo i l i ng  f ract ion of  t h e : ~ i |  : relatively .simple measures .  : , ; :, su l ) s t i t n t ed  n~agnetites and  for :the c u b m  sesqmox*acS :-: , 
::. : s~ reng  acm~ty o f  th  e urine, a n d ' t h e  possibility Of kidney hydrocarbons  ,obtained by t h e  F scher~Trogsch: Syn-~: i |  ~ o o ~  , "'- ]Jeuo~ition of  Finely Div ided  Cata lys ts  . ~ ¢ . i n e d  bY heat ing.  : Tempera tu res  o f :~ rans fo rmat i en  , 

:: : '" : ::: : damage  ~ n n u m a n  subjects;: ( 5 ) i n  h u m a n  experiments  : ::thesis. t!ay*ng ~, chain :length of :about  12-18:C a t O ~ . ~ : ~ |  ~ ' ~ : l "  ,~.~ : ~ e ~ a c t o r ' - ~ a l l s  i n  :the Fo ' am  Process,: J a  n. ~ ~"cubic (Fe~_~AI~):O~ : a r e : - f o r  X=0,~4507  ; f o r  ~.= :: :.,: : 
- -:,~:: .- ~ n  s~'nme~xc.~ats,=tbelr:barmlessness~was no~ shbwn : ~::-f~ m~xtare  of :about  equal~parts of-MePasin:sulfamid0.~,~.|-. ~ : : : ~ a ~ ; a u - o f q ~ I i u e s  Trans l  ::T-43S,.January 19~t6 . . . .  ~.R~ 610o:615o.. f o r  ~0:O9~&nO?.  ~ ,The rmomagne t i c  ;.::. : 

? :~ (, sm,ce m e  e~Perlmen~S were too short,  n 0 t e n o n g h c h e m :  : ~:s0d)um ace ta te  and unchanged Mepasin: is  a : v e r y  . "  ~n~n~IVsis reveal'cO ~gn i f i can t  differences between:  the 
: : /  : :  ~ca~ m e ~ n ° a s : w e r e u  sod, and common c!inical methods::::::flcien~:emu!sifier known in' G e r m a n y U f i d e r  the t r d d o ~ : ! | : : : -  ~ ' - : ~  : :  . 4  ~:^_,~.;.::hi~,h:4ressure:experi-: ~2~-t~n'~,andc0olingperiod: Tbese 'd i f fe rences increas° , :  • : : 

.:,: :~ : : wer  e o ~ e n  neglected ; =(6)~ the~inetab0liSm-bf:thd "odd: : : '= name  B o h r m i t t e I  H0echs t?  : :  : ": i :. ,: ~ , • r~ ~ . : ~  - ~: ::,~:aper: zrom ~.~., z l ~  ~,,~:~ ~,,==~.~,~: ~ ~hserved i n ~ :  ~ ' , . ~  J-in~t ~o~ b0 th -~ r i0d .~  d e c r e a s e ;  a t :  higher  
= :: : == numbered  f a t t y  aeids~is s t i l [ n0 t  clear  ::  : : ' ' a~'{" %r+~'-== .-i :~. . . . . .  ::~.", : " '  ~: '4  : ments, L e u n a . : A  pecun ar:pn=.~.~,~:: .~::=~[~ ~h~=dis - ~ u ~ V ~ * ~  r:~ :] f t"htabi l izes  the cubic fo r in  of  t h e  ~. 

' ~ . ~ .  , ~ ̂ .=~ ~5== :' : ::~ " : - - - " - : ' ~ ' ~ , " : .  ¢:~xperience.wi~htheSvnthesisRe/~ : ::the foam nr0cess of hyar0car~on  s y ~ v ~ , ~  - ~ = = ~ - . : ' ,  : ~ .  con . . . .  ~- - - ' :~Z_--- ,  ~ . . , , ^  , ~ = ~  ~ ~.~,. : :  - 
~:: : - - - - -TY ~ ' '  ~ ~ e  a~s. ~eo~a, u~l~; : :- . actor  Stall  506.  : June  28 1941 ' Rureau o f  Mines~:|/ ': ,  ~n /~ . r , nc ' e  o f  t he  ca t a ly s t  in the liquid phase  and ~ts':: : sesciUioxides. =The cumc:s~rncmre  oz kxV,~*~$,~.= .~== :; ' ,  

:22~7" ~MZ~.~A.~L,:.~,: : [~Ydrocarb0n SYnthes/~ Fr()in::::-i' Transl :  T-434 , :3anuary  1948 5pp . ,  incl. 3 figs:~ ~.: (51J~i|i::;! '~de~os{tion on ' the  rehctor-Walls, : in~easing fr,°m~.b°tt°_m:.:::ta~ed'alsbby'calcinati.°~°ftheonitra~es:anaL0 svm'? / 
= . . . . . .  ~ a ~ u e n ~ u o n o x m e  :and H y d r o g e n . ]  T 0 5 I  Reel 148,: ~ Pape r  f r o m  Dr .  P ie r ' s  files discussin~-~as C i r c n l a t i d h ~  ~? : to t o p :  I t : iS  Undesirable  in t h a t  ~t prevents  u m  ~ ex t en t  by c a l c m a t m n  0 z m e  s m ~ , , ~ .  .... :: =. ~ , 

. . . .  t ames  ~ - x u ~  Au~ 14 194o 5 p p  : ~ :ve r sus  the  foamin~  ~ r n e ~  ~n ~.~e~-~ ~ * " ~ " ~  : ~..~=~a~.~ Of the Cata lys t  and  reduces t he  a v a u a w e  .... ~ v n ~  [Am~licatinn of  T h e r m o m a g n e u c  ~na . -  
, , Emu]mon me thod  consists i n  carryin~ out the r e a c  2~S2 ~ f v ~ , ~ , .  W x, ".: ~ :  . . . . . . . .  o!o.  -,.: : . , . , ~ . ~ : : : :  r e a e t i 0 n  space ;- I t  is though t  to b e d u e  ( a n d , a n  analy:  : ~ s e s - t o  t h e  S tudyof~  Gatalysts.]  I nd .  ch*m. be!ge 

:~ . . . . .  - " tion i n a  Sludge tha i  actor:zeal by ~v~rx" o ~ . n  ~ . .*  . . . . . .  =~. : : . = - - - ~  . . . . . .  resen~ ~m~us" oz tne ~ y n t h e u c ~ ] ~  ~ ~ o~ ~ ~ v ~ f ~ e a  to t h e  idea)  to an: increasing concen~ - .  $.~ 17 ~o-~o .n :  643-651" Chem Abs voi  47 ± u ~  
: . . . .  : g a s a n d  catal  s t  ~ , • . .  :, u ~  ~.'xpemments,,J:an 6 - 1 9 4 2 .  Bureau~of~.Mmes,~L~ c:, ~" - : " n  t h e ' u  e r  a r t  of~the_ : , :  . . . . . .  : = : .  ,. .......... : ~ . . . .  : _ Y .  ,A~ sludge the  h*gh-bo~hng react ion : Trans l  T - 4 . ~  -~.n ~ ~ ~ . . . . . . . . . . .  , ~y,?~z]~-:. t r a t i on  of :CO= and s t e am ~ PP P . . . . . .  -; : .p. 31.,: ,: r "  " . . . . .  " [  . . . .  ' "  : 

. - < -  =~., :- : :Products:are used, Gas distribution Wasi~roduced b y  :': : :-- . . . .  : -  ~ -~ '  ~,7"~" --~"Y:V ~P'~ :~ ..... . ~ ' :~i |~:  ':.: reactor a n d - t h e f o r m a t t o n  of  FeC0~: . . . . .  - 3~ :  :: :~a ]n t i0n  betwen t h e  thermomagnet ic  a n d  c a t a l ~ m  - ,  
- :  =foam.stones w ~ t h : p e r e s o f  010 -015  m m  d i a m  T h e  , ~'oam synthesm method has  been a d a p t e d  to':mdus~,:~:~: ~ . . e ~  ~ A E L ~ S  P :  [DevelopmentofCoalProcessmg-:'~.~i~ofFe NiandCocatalvstsforF~scherh~dro- 

. . . . .  r • ca ta lys t  c a n  also be fixed i n  place by: usin~ finely di , :  t r m l  p roduc t ion  by placing m opera t ion :a  1 5 m capaC~:~z~.~ ..... t o,~.~ ~ a S0urce:0f Solid Products  ]" 0e l  u .  Kohle ~ . v h ' . n  svhthesis ( C O +  ~ ~h-) was  stud~ed ( a )  for~. a , : 
• " - ..... ' ~ ~ " i r " • ' . . . .  " ..... ~ ~'~ ........... .......... 0 ............... ~ ......... - ..... , .  ,- . . . .  n d e d  meta l  1-o # 'pa rhc le  s,ze i n a h e a r y  sludge I n  ty eac to r ,p rov ,  ded w i t h a  l o a m p l a t e ,  m a d e  of o h a - : , J ' ~  :~, ~ v,~ Rv l o ~ "  ,~n:- ~01 705 Ghem: :Zentralb 1 9 4 2  I ,  • . , . ~ a e 9  ae ~auditions o f  c a t a l y s t p r e p a x n t m n s  and  (b). 

: :~ : : o r d e r  to couuteract~a sinking of the  catalyst  particles:" ~_m-°t te 2 ° r  q u a r t z  .w!. t h  s m t e r e d  powdered g l a s s  w ~ : j .  187 Chem Abs vnl.  37, 1943 'p:  5S4~, . . . . .  : . . . . . .  i t h  se~'eral~::catalyst P rein°tots  . I n  g e n e r a l ,  good 

: ::  ' :  ~ : "r c001er sn.th~tt-thehear~,:emUlSion b a s ~ n o p ~ o r ~ u n ~ o .  ~ .::becanse Of d/fficulties I n t h e  Stuffihg boxes Of 
:::":: : " !:: " ,: be degassed a t  the hi~hest n0in t  i n  the ci.~h -;~^., ~,,- i shaft .  : The• reac t0r  appara tus :consis ts  (if a w 

: :  :::. : :  : : , . . . t e rn :  : T e m p e r a t u r e s ~ f , 2 4 0 ~ 2 8 0  ~ ~can b4 u s e d ' " " "  ..... :::!.::: the:~bottom .with a per fora ted  foam: plate and usually 
::250 °. : . . . . . .  ~he:head Of the  rdact0r  in  which  the r i  .... : .  : '  ~:  E x a c t  C0nditions a n d  :<to be used  are" : .  ~fier a t mater ia l ,  ~ • .... . 

. . . . . . .  g~ves  n .:, - : g i v e n :  ,~ :, , : •  : : :  . : ~  ~ ,  [ .... , . . : :-- p i t s  g a s  the =l iquidbeing. re turned b 
: ::::::~' • i ' :  . 'S~58: : Sta~s :  o::"  X '  :: ::~ : ~ : : ~  s i d e  l ine t o ' t h e  bottom:of t h e  r e ac to r  and re( 
::i:: : :  :: : :  =_ O~S ]: TO~:[  [~eel 248 : ~ r 2 m ~ : ~ 4 ~ :  °Tn~Synthetio c :::: :':~ndd, r s.uch a p~essure : (abent  20 a rm: )  ha:to c 
" . . . . . . .  _~ ~ . . . . . .  . . . . . . . . . . . . . . . .  : m e  ~enaency of  the 0wdered ca ta l  t - . . . . .  , -~ ~ ,  ~ • . . . . .  - . . . . . .  : .: P : ys to set 
: : '~! ,,~::~: " ' : ~ : : :: ::: ' , : :  : : " :::" r a t e  o f  c i rculat ion is f u r t he r  d e t e r m i n e d  b y  

- :o • . : ~ e r I m e n t s  have  been continued on the  foam process". : :of r e m o v i n g  t he  bea t  0f:react i6n i n  the  li Uid 
: Q~-:  ~ w ~ m : :  ovens of  var ious  capacit ies ' I n t e n s i v e  Stirring. j : ' a  co01er.10cated in;  the  :reactor j a c k ~ t :  ~ o r -  

: : / ;  :i: :: ~::'~v~s tried: i n  place:of~ t he  foam's/plates,: butidifficulty-" i ::with a t e m p e r a t u r e  r ise:0f %he l iqu id  Of 10 °, i 
" : : - ~ t -  a rose  at~the stuffing boxes of  t he  s t i r r ing Well so t h e  W0uld 'need ~0 c i rcu la te  ~t:a-:synthesis .tempe 

. ' :: ests were:discontinued. : De ta i l s  Of t h e  . *ven:const~uc: :~ 2 5 0 ° : a t t h e r a t e 0 f : o n C ~  ever~ 3 r a i n .  Oi l : . ,  
'~ .! : : :: :: :0 c i rcu la te  at;~ 

' : . . . .  :- . , : -=~-: tsly r SistS~0fFerfrom'Fe0xideobtsined 
i "~te~hPeratures 250.°-280 Foam plates containing sul-~ / ing Fe carb0nyl, pasted with a Solution: Of p 

i ...... ~fatemust~not be Used.: Quartz and glass powder plates borate dried, reduced in -H. at 450° :and 
o f~0.1 w~re Used but  Were ::::heavy o i l : t0  a pa r t : t i e  S/~.~: ~ 5 ~ :  ' T h e  g 
• ~ o t h e r m a l  expans, c a t a l y s t  is  800-400 kg.'. Per  m: '  Of fl~e li,uid:: t~ ~ ; ' :  : " • ~ ~o be too sensi t ive , t  on o n . a  ~cie amoUn~ 

g" P e liquid, the  dj~, 
~ la rge  scale. Cbamotte  plates n re  Dre/erred.  ~ stoh med ium being ~he high-boi l ingfract ion:obtaif i~ 

manufacture :  of: carbides and:. C~=~H,~ a n d ~ e e -  _ c u r v e . -  However ,  t h i n  r e l a h o n  :should n o t  :be !m d . Y~:~ 
i p roducts '  derSved f rom:  i t  ;: !ow: temperarn  _ .  ~ :i emphasized "until m o r e  i s  kn0wn,about  :0thor p roperues  :": ;, 
iat ion c0al;::the :preparati0n,: of br!q:e~sunfia./: 5 ' : that  a r e  resPbnsible:for: catalysis.  :. : : . :  . . . .  :' : :  ::: : ' : : : :  : 
coal:and the useSof  the  l a t t e r ;  a n d . .  ~ . "::. :" ; ~¢0 abs. 209, 7~a~ 743, 1279/2076:  ~ ' ? / : :  .~; 

of coa~ acCoruing.to age'  - ....... ~ . . . . . .  ~ . . . . . . .  . . . . . . . . . . . .  propert ies . ; a n d  ~ses  ' ," . 60w ~ ' ~ ' E L  'A '_~-n BEm~-nm : t L :  [Therm0magnet ic~;  / 
n~ ::: : / ,::: : :  ÷ : : ' : ' i  : _ ~  ::  ; ~ S t u d y  of C e m e n t i t e  Stability.]: ;ROY. • m ~ t . ,  .¢o~:.:y, : 

: . :Development :of  the:uonver,m0n o£^u.°a~ :, : : ,1949  ~ 821--82@:; C h e m  Abs ~01 44 ,  1950, p . o ~ . :  
. . . . . . . . .  burce 0 f L ~  uid Proauc~s;J u e l ~ u  .~ . . . .  ~=" " "~ . . . . .  " " . . . . . . .  ~ ..... " u r  - n f C 0  ! oa l  a s£a  S (  .~: o~u~q e ~hem Abs:  Vo]~ 36; :  : ': :Cdment i te .was p r e p a r e d b y  passing a:nnx.t~ e.: . .~  : : ,  
V0L ~7 ~ - ~  p~. ov ' -~v  ~, "~ " " ~ "~: : ~&~a ~ ~=L . v e t  s~eetrosconicallv pure :~ 'e  oxide  nero a~ ~: : 

p ; 3 o 2 5 .  ' .' - : : : ~ ' o - ~ - ~ a  o :: T~erm0magne t i c  analys is  of  thm:Fe~ , ~: 
t a r , : :  : W  ~ - . . . . . . .  . . . .  i t  210° an& i t s  e0mpara t ive  : ~ent:kn0wn:Pzqce~ses--fqr examp!e /c°k lng '  ~h0wed: i t s  Curie laoint,~ 
!d~s: ~ : _~:~ :ing, About :  • tion, phenol, and-benzene:,p.ro~ucuon'--are ~tabilt~Y under  Condit ions of  t h e r m a l  t e s t  

Coal a s  a :Raw ~ a t e r i a l : f o r  G 9~5 Chem Abs " ~ c e m e n t : r e :  : .... / - :  : : 3  • "  : 
~: Kohle  voL 37,~1941, PP 9~9-  ;: i r : .... • " " 2  M a c ~ " ~  I ~ D ~ 6 ~  UD"o~ G- / :S t ab i l i zed 'Cub ic :  

11943,:i)::9584:' " : :  ; . . . . .  . . . . .  : . . . .  , . . . . . . .  :~01. 201; 1936, PP. :U91"-: : ~7, ~, . -  " : : . . . . .  " n ..... " F e r r m 0 m d e : ]  Compt.:rend., 
ew of 79 G e r m a n  papers  on coal-gas productio , : :,: _~n93. Ohem Abs  ~ o L 3 0 : 1 9 3 6  p .  692. : o , :  - 
in a h d u s e s  Ubl ishedfr0m1925- :~ t  0 u t l i n e s : : , ~ : 3 : , ~ r ~ '  • ; . : '  : -¢' ~ : 'of:~aFeO~_ in ~':. g'  • ' P . . . . .  . : " t ion : Solid: solutions,  of  v a r y i n g  amounts  : - : • 
the  product ion of  c i ty :gas ,  snch igas .pu r~ea  a ~ . o  : were: nre~azed bY addin~ v a r i o u s  a m o u n t s  of  ':: 
i s : a s  the: Alkazld ;  Thylox,  k 'o !y tmona~e , : : an~  . : ~ v a _  _ ;_ ,, : , y ,  : , ~  : :  ': : : :  
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. . . .  2 ~ - ~ '  a r .~  ' , . ~ : r  , ~ ; ~  ' r e spec t i ve ly"  + : s t a g e s  o f  e a t a l v s i ~  ~ + : ~  ~ . u , u ~ : o ~  z~l. ! n  t h e  i n i t i a l  I o ~  t h e  p r o b m  m,  I f  t l~e F i s c h e r  p r o c e s s  i s  t u b e  0per-  + s u r f a c e  I d e n t i f y  t h e  a c t i v e  p r i n c i p a l  a s  a n  a c i d .  
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(N)-7 ,  E n d .  ( A ) ,  1945, pp. 3~-36; PB 58701. , s i s  Wi th  Cata lys ts :Der ived F rom Comple~ Cyanides:: 
: : : S u m m a r y  of  s tudies  leading up to operat ion of t h e  :: : o f  I r o n . ]  Z t s c h r .  ~ lck t rochem. ,  v o L  34, 1928, ]PP~I 

Bergius  and Fisaher-Tropsch processes f e r  t he  synthesis 159-170; Chem. Abs., v0L -~2, !928, p. 2 4 4 1 . :  _, 
:: of  l iquid fuel  f rom coal in Japan.  : : ,: : : ::_ c o m p l e x  cyan ides  o f  F e o r  carbides  der ived  from 

2 2 9 2 :  MXT~Ase~, A :  [C0nta~ct CatalYsis.] B e r ,  deut. these  cyan ides  :are n o t  themselves effective: catalys~s( 
a h e m  Gesell voI 59 B i926 np. 13-36" Chem. Abs ~for the  synthesis  of  l~rH, The  active agen t  is elemen. 

' : Voi 20 1926 'p 1164 " " ' r ! : ' . t n ry  Fe  resul t ing  f r o m  the  decomposition and  reduetiod~: 
' ' " . • . o f  the  complex cyanide  The ac t iv i ty  Of t he  Fe  m a r  be'; : As an example of  direct ive catalysis  the  react ion be- " . 

, -~.-.,^~ ,-,,'~ -~ ~ -'~ . . . . . .  +^~ ~ o . o h ~  ~ ~ i , ~  r a n  e enhanced  by t he  p resence  of other  ma t e r i a l s  t ha t  atise~ 
• ' • " d u r i n g  the decompomtion of the complex cyamdes  The" 

of products can be obtained depending upon  the  na tu re  e f f echxe  carol s t  ~ n on . . . . .  " " 
; f 2 : :  e catalyst aI~.do:hca°,l,b?:trilng:dn%~tr?:n~l i r o n ]  T h i s  conelusi~ s is S st~u~Port ] y  %yPr°x~:°tne~vTec~%nt~lY~.~-;~ 

• - - - - - - ,  [ " Y " o - X- ray ,  and magnet ic  s tudies  of t h e  complex cyanides T 
" = Ztscbr .  angew. Chem.i 7ol. 4~.,, 1928, p p ,  8 -7-833 ;  a n d  the i r  decomposition pr0ducts.~ The  bea r ing  of this~ 
; : : : Chem. Abs:, vol. 22, !9o.8, p. 4 ~31. : : r e s e a r c h  on the: NH,  ca ta lys t  potent  s i tua t ion  in  Ger::~ 
: : F e  pentacarbonyl  is produced o n  a l a rge  scale by m a n y  is :indicated. , :~ : : i:.: 
' circulating CO under  pressure  over sponge F e  a t  150 ° -  2297 MI~zksc~ ' ~ r ~  ~ . , ~ . ~  . . . . .  ~ r ~  : ,~: 

: 200? ~nd C°n°~inc~th%gases'ev°lVe:m aInt~aSdco 1{47i Decompositi0n of Complex i ron  Cyanides: in C o n n ~ !  
: a sur  ace te zo oz oynes pe a ~ ~ " . . . . .  s" !;' 

^ i '  - - ' o ^  I ~ h a t  of  f rmat ion t m n  ~V~th the  A m m o n m  Srnthe.*s ] Z t s c h r  anorg ........ u0075 e'g s: un1: a~ -u ° ~s e o ~ o ' o o " " 
' "~ '  ~ "  ~-9  ~ . 1  1 i - - i -  h . . . . .  f ~s an R 25 kcal  " Chem vol 170 19-8 pp  193- .1_ '  Chem Abs voL ,: : t l lqum) lS 0'i.- K . . . .  ,a~.el t . ,  trot, u£ ~ I ~ ~. o " . ,) '0  ' ' : ' • ' : : ' " 

pe r  m o l ,  a n d - h e a t  :of combust ion  384 .OkcaL Per  :: 22,.1.9.8, P- ,441- .... : . . . . .  , 
reel. In  alkaline s0]ution i t  behaves a s  a powerful  re- : Complex Fe  Cyanides a s  sucb 'a re  not  tX'H~ catalysts 

: : : :  duc inganddech lo r ina t i ngagen t  for organic compounds. : b u t  the  preducts  of  the i r  decompesition and  reducti0n ~ 
: . . . .  : : In  pentane solution i t  combines with Br,  foraning a y e ! -  : : :  a re .  (:NH0,Fe(C:N)o:and KAIFe(CN)~ a re  decomposed-~ 

10W unstable compound, Which rapid ly  deconiposes~with : !: a t  high t empera tu re  in  a I~L-:H: mix ture  ;~ 
: :  : evolution of :C0  and : format ion Of the reddish-brown" e l a t e  f o rma t ion  of a substance 

wi th  i n t e r m ~  ~: 
. . . . . . .  co/responding iu dom~.;~ 

::: : : : ,; Compound, Fe (CO) ,Br .~  : I r o n  peh taea rbony l  d e c o m - ,  posi t ion • t o  Fe  (ON) =. The  pilrely the rma l  dec0mpesV 
:: poses a t  250~ in a h011ow Vessel heated by l'adi,dtiqn, , :  l i o n  of  Fe(CN)= ~ v e s  Fe  "C Fe~C:Fe :n i t r ide  and N ~  

: yielding a finely d iv ided 'Fe  C0ntaining abou t  t %  C. : I f  " :  probably  With the in te rmedia te  format ion  of Fec~..:; ~Ih~ 
: : th is  is :melted in a vacuum high:freqUency f u r n a c e  to:::: :N:+H:,  Fe  (CN) ~ reac t s  a s  fo l lows:  At.23Q °, the C :and~ 
: . ge ther  With the  requisite quant i ty  of pure  F e e  ob~,~ined : t h e  i n  the C:N groups  a r e  redfaced a t  t he  Same r a t e  ~ 

~ : -  :: :: by combustion df the  carbonyl,  an exceedingly:pure F e  and  the t emp le [ cO  reac t ion  :yields Fe.:. A~ 400°:.tl~e.~ 
::: . ~  <' .: Of hig h permeabili ty,  low hysteresi s, and: smal l  wat tag  e r a t e s ' o f  reducti0ii d i f f e r a n d  there is ohtained.~probably:~ 

:10ss i s obtained; . :~ :  ; :  : :: : : : - :  : , . :  : : ; .  ) t h r o u g h S h  e i n t e r m e d i a t  e f0rmat ion 0fFeC.:,  a%nixtur~j~ 
: • ;~ " 2294 : :[Compiex-:  ch td i~ t~ : ] - : :  ztscli l  .~'~: E e k - : -  -: of:;Fe,-Fe,O;;C:-and::probably; tiie 2 l a t t e r  in %~rieties~ 

: "  . . . . .  trocl~em vol 36 1935  P9 569"-5S'0" Chem ~b ~ 7 v 0 1  eas i l y  reduced by the: N~H-. niixture : T h e s e  varieties '~ 
~-~ ~ 1  ~ 2 1  ~ . . . . . . . . . . . . .  , n r e  changed by prolonged h e a t m -  above400-  althougI~'~ 

" ~ .... 1 V . . . . .  . . . . .  . :' : t h e  Fe~C can s h l l  be reduced, F e  m u s t  a l w a y s l ~  
. . . .  H l s t o n c a  re uew of the  de elopment of complex or , f rme~  fir * ~ ~ 0 , . ~  n t ~. , a ~ i n ~ r  a n  ~ " : . . . . .  . . . . .  Oral# t : i u i . . . . .  . . . .  o ~ s~" ~e,~ e ~ o ~e  p r e p  re~  ~ ,,e : ~ : : m~xedc  s s  D s e  eses react  on of COw~th H - t o  ::' - ' - i  n " " i  . . . . . . . .  - * ~ u - "  i - i~  .... : . . . . .  i M ^ H  ~ : . . . . .  : ' ~ " , eona,~ o s w lu  out t ne  zormaglon ox::~'e; Hlle 

' : -7  : ; : g y e  e u  : : : :  : :: : : :  ::: : ~: : .  " ,::'D0ssible:~bcontrolthe:cbndffionss0ast0olitainonl~ 
: " 2294a: m .  Ea r ly  s tnd ies  of Multicomp0nent Cola- : F e  The  ~ H ,  C0ntaet ea ton ' s i s  p~epared from:comple~ 

:~ ~ ,: l y s t s .  Advances in Cata!$sis ,  Academic P~:ess~ !~c~,: :::. ]~e Cyanides mus t  a l w a y s  Contain Fe  a n d  a re  compose~ 
::::, : ; : N e w  ~ork, 1950 re! .  2 '  PP~ 81-!04 . : ; :: • ~ : :  ~ •chief ly  or exclusi~-ely of  products  o f  reducti0u.~ ,Thes~ 

: ::  -,~/!: Historical: development o f  mul t icomponent  ca t s lys t s - : / : :  a r e  ac t iva ted  by: the lX\~H:, mixture  :and consti tute the~ 
::is g iven/ :Tl~ei r  aetiVity::in-NH,,sYnthesis~ catalytic- ; ::::a:eataly~t,: readi ly r e  

' :  ........ :: ,: .productt0n:of H~ hydrogenat ion 0f C O  to CH~, h.vdro-~ " :  • d u c e d b y :  H= to ia c o m p a c t  form at~ l eas t  superficiany, 
:~ ~ i : :  genation of unsa tura ted  erg~nic;comp0unds, productiou ": s0 t ha t : t he ' c a t a ly t i c  act ion of Fe~C as: Such has  never 

: ' o f  0rgani~ eomi~oundls hY Catalytic reduction of CO :with.:: : : b e e n  observed.  , :  : ~ :  :: : :: : : : : 
: ,  ~ : H.-~under pressure;and':catalytiC,oxidations-es:dis-':-~':2298:(Mi~A: S ;'rTheo~::ofthOTranSfbrmation~of 

" : = ' C u s s e d  5 2 r e f s  l isted " : :  : " . . . . .  :, " "' n " . . . . .  . . . .  ~ '  ~ Y" ~ h = s  , . -:, : . : ,  ,:: ,: : ~: Mug ehtee a t  Low :Temper f fmres •  l~j :lffroe. i- ~, $ ,  
229~.:l~llrrAsc]z, A., .~xn .K~V.XECX~, E .  [Aluminum i : <  ]Yiath. S0:C::Yapan~oL24,1942,pp. 49=54 ; Chem. Abs~, 

' oxide Activation'  6 f  I ron  ca ta lys t s : fo r :  syn thes i s lb f '  . . . .  ~e1.4i~a947;:b: 6093;,::: : : :  ' - : ;  
Ammonia : ] : :  Ztschr~::Elektrochem. xol: 38 1932~ pp : . : ' .  ~ . ' ,  . :  : ( '  ; ...... : : : '-~ ~ . . . . . . .  magnet i te  • " 

-;:666-660 ... .  :J ~ a ~ i a g ~ e ? # ~ a c ~ n  er°zm0del of: semicoi~duetors~S mscussea  on ~ a n d  t i  
i Fe  ca t a lys t scon ta in ing  :ahout:10go:.~i~o~ h a v e  been .: : ~gnetism.:: t t  is e6neluded t~ 

: t!pn.o~.theFe.°~/.O~_~oxidebyfusiOn, bycoprecipita=~ iza t l0n b u t  is p r i m a r i l y ,  connected w i th~ the  SpeCt~ ~ 
: : :"~ - ::. l ion XOllOWe{1 oy ignition in a i r  to:s i ther  1 u00 ° or  5007,: ~ . . ~  ~ . . ~ ; ~ o : . ~  ÷~io " r  , , ~ :  ' " : ~.~ 

oy }nixing ~ne preclplrmcea: ~'e=U, w1En ei ther  a -or  _12:2 ~ , k - A ~ . ~ .  , ~ ~ 
" : ' 'v:A1-0 a n d  {~n{~2n~ fn 1 ~nno -n a ,.- ~ - ' ~ : - -  -. -1 ~ -  MMm~ UK.'k~£URA ' , 1 :  .&WD UOAWA ~ = L.a'.ta,-'2'ne~l~ - -  

::' : :; - iwith'precipitated Fe~O, and igniting }n air to 500 ° all. hay,or Of Magnetite at Low.Temperature, II.] pro~ 
:. " :/ g~vecatalysts0n~eduetidh ~ith H~that were capable ~ Phys~ Math. Sod~ ffapon~ Xoi• 25, i94.3, ppl ~43~.6 
:::~ " of prodUcing-between 8 .5  a n d  i L 6 %  N H ,  a t  500~,200.  ::,; ' :  Chem~Abs4 #eL 41, i947, P. 6093: i : .  i ! ~  
: : / :  ~:/=) .:, atm~ and space Vel0ctty Of 20 1. perhr , :  l~Iixing precipi= :::~:.::~ Magnet izat i0n in tens i t i eS :ofmagne t i t e i / /3  ~irectio~ 
:~: / -  :. to ted Fe=0,~rith a -A~0~und  igni t ingto  500° gave:a v e r y  : ( 1 i 0 ) , .  ( 11 i )  : a n d  ( i00)  ~ were  :measured  a t  --:t95,. 

. :  ; i~b0r . ea ta lys t . .Fe  p repa red  b y  t he  r e d u c t i o n  of  pure  : ~ney :hrd  much Smaller . th~n those a t i o o  and-differeU 
.... ::: : ~ Fe~0~ ga~e a ca ta lys t  w h o s e  ini t is l  Sctivity ~is as  high ,:~ : according to the  direct ions when the lmagnet iz ing  fleli 
:::  i ::: : :hS-the::flnal"~activity o f : t h e  samples pr0~noted wi th"  ! - i s ' s m a l l e r  t han  a b 0 u t : 6 0 0 0  oe r s t eds . : :They  Coin~; 
( / '  : : AhO~; t h e  princtpa% funct ion  0f~the 'promoter  ;appears : ~ t h  e a a h ~ t h e r :  a t  7,500: oersteds. Ab0ve ~this :f l~ 
:;,:: : ~'. ~!ieref0re to be the :prevent i0n  ef  Crystal g r o w t h i n  the  . s t rength  t h e  low- tempera ture  magnet iza t ion curve  i ~  
: :: ~ ~reduced:Fe catalysts:  : ~ / :  ~ ": ' ,:; : , i l i t t l e  h ighe r : t han  t h e  ~coomr~emperature Curve:, : :.~ 

..... ~ :  ...................... . ~ ....... ~ . , : ......... ~ . ~ . ~  ................... ~,:.~.,~ . . . . . . . .  ~ . , . ~ - ~  

~. ~ s: o~en~.~0ns o, ~_e~lii~ C ~  .... with <1% :~ and ~% ~. ~ e  noneataly.e o~- 
dation of CH~ w a s  s tudied  over  a t empera tu re  r a n g e :  : ! 

Formed by the Evaporation Method. -ton ~rys- • " ° 900 ~ b usin as mLxtures containin 10--50 s Formed on t h e  Cleavage P l ane  of  Z,ue Blende. of  ~00 - y g g g taI - _  ~ .~ . . . .  ~ ~ . 1  ~ l~a~ ~ 6-11" p a r t s  of  CH~ in a i r  w i t h  flow ra t e s  f r o m  59-300Z p e r  
Prec~ vnys~  ~o~ t ~ . ~ , ^ ~  ~, ~ r ~ ,  ~v- , • h r  in  a l l~xper imen t s  the  conversion of  CH4 to  ~ I = L U  

' Abs vol ~ lv5u, p v .u7 . . . . .  chem" ", " L "- =- "'~ cr-s did not exceed1% ~ithlncreasin~timeofcontactthe 
lee " ova e viela passea t h roug  Y~ iron diffraction experiment ox amm oz ~'e ~ " .... " h a maximum ~he "eld increased 

formed by the  evapora t ion  me thod  On t he  cle g - • . . . .  ' . . . . . . . . . .  t ~  wi th  increase of  t e m p e r a t u r e ,  the  m a x i m u m  s h i f t i n g  
ip l~ leof  Zn blende, w a s m a d e .  T h e  o r len ta t  mn of_--_- to shorter e o n t a c t ' t i m e s :  ~700~ t h e  mos t  favorable .  

: ti0n, because the  t empe ra tu r e  a f f e c ,  q --" was  however  a " r an id  decrease  i n  t h e  quan t l ty 'o f  : 
~ ;  molecules absorbed in t he  Zn-blende crystal ,  Heat- , • " ~ " " 

; af ter  the  fo rma t ion  of the  lye exystais  has  no effect p r e sen t  which w a s  shown to be due  to the direct  o x i -  
on their  orientat ions.  The  f i lm f o r m e d  a t  high -2em: da t ion  of  CH, t o  CO and  H..: A :study of  ' the  decom- position and oxidat ion  o f  H C H O  Was made  which  : 

pe ra tu res  or bea t ed  a f t e r  the i r  fo rmut inn  ~ v e s  i r r a - s h o w e d  tha t  >600~ t he  decomposition inN- .  was  ex- 
: fional spots or m e s h  pa t t e rn  in the  e lect ron diffraction, fremel£ rapid a t  f i r s t  and  t h e n  approached Comple te  . 

This is a t t r ibuted to finely :repeated .$win s of the Fe  decomposition more  slowly.  < 6 0 0  ° the  decomposition 
: c r y s t a l s .  : ' : i . . . .  : Was much sl0wer b u t  stiil appreciable~ In  the presence 

Se01. I~I0Z~R~E, E. [Productio n o f  Diesel  and  Fue l  0f air  the HCHO w a s  oxidized as  Well a s  decomposed. 
• 0ils F rom Coal:Tar~] Tech..Mitt;  KrupP,  re! .  5, No. The  order  Of the  reac t io  i for  the: format ion  of H C H O  ~ ; 

2,  19377 pp/ 38=39 ; Brennstoff~C!! era-. v° ! .  ! 8~ 1937, " in respect to o= Was found  tO l i e  a t  1:=o_. The  oxidat ion : 
p. 305; Chem Abs.; yoL 3!.  1937~ p: 8875 : =of CH= yielded on!y sl ightly raore :HCHO than did:GH, 

ecess is described f011:sephrating" pitch and 0ii : and  Slightly ) <  t he  n a t u r a l  gaS. An increase in  t h e  : ~ ,  
• f ro~ coal t a r  I)y f rac t iona l  sol~}tioain :gas:off a t  bo~ilmg . .  s U ~ a a C e o f t ~ e h e . ~ } o ~ ,  ~ni~h lqu'~rntZ, can~eeddard~; : : :  

temperature. A v i r t ua l ly  aspnai t -xree m!x tu re  g : " - • • ' ' "~ " " " 
• oil and t a r  oil is ,~htained. Some  impr0vemeut  i n t h e  of decomposition of  HCI=~0: ~.~ su r f ace  of,C increased  : 
: method h a s  been found b y :  s u h s t i t u t i n g  synthetic : ~the ~ e ! d  of H C H O .  : A t  t empera tu re s  ~ <  750 ~ t he  % ' : • 

• , a s  oil ' : of 0_~ entering into t h e  r eactinn Was markedl.v reduced  : :: 
Kogasm f0r  the  ~ .  " : : ":.-~.: , : b v a  C surface. The: catalyt ic  a c t i o n  of oxides of  N , 

::-:~:::: : ::: was  caused by N°-~ and. n ° t  by N°"  : '1 

~305. ~i0iGY~ARD, L: -~. A~D:DENT: ~ ,~  ~ '  CatMy)tiC S y n :  :, ide Cbe! • "S " . ; P '  ' ~" "' • : 
:~ : thesis of .Methahe fo~: T0wn-GaS Manu~factu] e Joiii t  ~ Yol., 2; 100s p :  3315. :: - , : : :  " .  : : : • :: : 

: :Researah-comm.; :49 th  1Rept~ ~ Gas:.ReSearch B~ard  :; :: . :Finely 'd ivided CO and  CO hC i50~ a n d  U~ider y~} a t m /  :~ : :  
- ' :  Pub'O0"~Gas T in i e s  voL 47,: 104671~0. 601 pp: 4 1 - 4 3 ; . . i  wielded:small quan t i t i e s :o fGo .ca rb0ny l :  a t 200  ° .undex/ : ,  = .[ 

: : NO. 603'Pp:  40=-42 ;~i0 605~ pp, 40-41.:.: . . . . .  : ~ 0 O  a t m  the y ie ld  w a s  iiigl~er. : The  Co:~:~s prepared  : • [ 
'=: .Rep0rt of investigation 6f  me thods i s :  given fo r  t he  :bY~cOhvertingCoC=O~,free:from:Ni and Fe. t0 exide,  : 
.... ~ofitrol. o f  ~the :reactiou,  involved, in t he  ca ta ly t i c  syn- : ! and reducing the  lat ter: : t0 meth l  ~vith H = i n  the: r e t o r t '  : 

thesis Of CH,: f r0m H= and CO SO t h a t  the 
:be Carried out :a t~rela t ively  10w fempera tu res  aria a~ was  ~ . . , ~ . ,  - . . . ~  g~  ~ - , o- ~ . . . . . . . .  " , ,  
:the high:space Velocity necessary  £0r gas manufach~re:  : :  - :posit i0n with t h e  formula•  C~ (C0) , , '  t t  decomposes.in : : ' '  
The '  l ) r0b iems  of  C depos i t ion  a n d  sinterin~ w e r e .  ai~ t 0 a  v io l e t  SubStanbe: as.  Yet  uninvest igated,  and  ?. : 
studied ex-perimentaily.v,BY increasing t h e  ra te .of  dis . / best  preseryed bY . s e a h o u p  m H~ol' C ? e r I t ~ s b ~ l ~  : 
~iJation of h e a t : a n d : t h e  1)roporti0ns o f ' a !umina i : t he  ::.:si0wly:a~.tac~'e~D:n~:n0~Xo~!z~ngaC]e~:~o(C=()%:,+Br::~ :: 
de  osition Of C is decreased a n d l e s s s i n t e r i n g  occurs"  n y .  o x m m m g  ~ ~ : ,  . :.~ ::, ~.~ , -  . . . . . .  . ~ _  ; : ,  ;: 

@ ~::. , ~  .,~2 ,,--: ~. ~ : ; : . :  :: : :  :~ :! :): ::: :.:soluble i n '  C~ , :  e ther ,  naph tha ,  :ale0ho]~: and~Ni  C - : :  ::•:: : : .  
?f=, : :'bonyl: I f  :t!~ese- So]uti0fiS. Stand :f0r S o ~ e  d i n e  OF:are::(i: : : : : "  
~ 0 3 . : M o z : s ~  M.: C ;:X~V , D o b ~ i ~ B . F .  Z i n c  0xkle-  ::::':warmed, decomposi t i0n ~ sets:'ln, D~, 1.8.7 ; Tape r  , t e n -  ' 
~Chr0mium Oxide  ca~al~StS for  Me{hanoi-Synthesis.  , . ~ : s i 0n  nt 15?::,11ram• Both of:these ~-alues~h0wever :are:::: . :  : 
~-~ - - -  ~ -  - ";)" : ' - d ~ - ~  k ~ - l a n :  Chem: -: af fected:hv: the  e a s e  Witb :whicb~ the  c a r b o n v i d e e o m - :  
;~u~ - ~ o~ ~ : / ~  %~1.R " =,. , " :poses and a re  n o t  to be regarded  as:final. In  an  at~ 0 - 
~-~.~,,~o..~v, ~ v v , ~ . : = r - - : . : : : : , :  :: ::: :- - :~ :  : :  ::~ :;phere Of CO- the 'decomposi t ion  begins a tA0° -45° : and  / ; •  
~Mixtiires o f  Z n o  a n d  C r  ,oxide ~ m a d e  by: N~r~ :Pre- : :  ::is eomnlete- 'at  130°-135 ~ : leaving me ta l l i c  Co. :The  ; : ' -: 

n ixed nitrates~ a r e  ~: mel t ingpoin  . . . . . . . . . . . .  " : ~ : 
:inix:: . -  :: . . . .  , : . . . .  

: .  a,shor. ~ ~ , if, : a ^ x ^ . . a r v  : C a t ~ s t s : : :  :: ~ Z~clir.  anorg. :Chem: vol. 68,1910;Jpp. 207-2197 Jour . :  ~: : : 
~tdining more: Cr  :increase i n  act ivi ty-  during'zests,"" _:' : , ~ = ~ . . . ~ . ,  L ~  . . . .  . ' ~ ' ~ '  ~='" "~r ~ r  ' , " " • ~ ~;" 
~::the i ]nprovement  is: a cce l e r a t ed  by - t empera tu re s  ~: : '  4,191O, p.z±±~, : . :  :: :~ : :  : #~.~.:,:::, . . :  :: 
~'to 100~  ab0~e: i~axlmum:adtivi t~,  t empera tu re  :so: :(:':=::Formation and~:pr0pertieS :of: Co(C0) ,~, : :Fe(C0)~, : .  : - :  
~ t t h e b e s t c a t a l y s t . f o r  long service is zm~cr;o, which ~ : : , ; ~ d ( c o ) ~  and  RU: carbonYl/(eOmpositiOnunknown):::::::.;.i 
~luees a lmost  p u r e  M e 0 H  a n d i s  Unaltered[:by long:~ :: a r e  d i s e a s e d .  Gives  t a b l e o f  the  known earb0nyls and  : 
~ t t  temperatuees" considerably a b o v e :  the::norma!: i :~ their: l~r0Perti~s':: : : ~:;:' 7 : :  ' : : : ' :  ' : : / : ;  :i:- 
~hting;ten~(Per ature` ' ,  ::: "::;: ' : , : '~  =:: 2S06 :MO~V,L:,LA~dER C: , : ,A~n :Q~cE , .F . /Ae t ion  :of  
i4: : M 0 ~ ,  S .  A . :  ~ed abs. 2446: ':~ : : ( : :  :: Carbon: l~0~/oxide on  :Nickel Proe  ;Cbem: Sot.: v m .  : , : : 
03'a ~MO~OF~X: P~' [ c b n t r o l l ~  ()xidatibn of:: the : ' : :  66 1890, pp; : '1 i2- i13;  chem:.News::Yol.  627: !890: P: :: ::~. 
Gas o f  S a i n t - ~ a r c e t  i n  Air  a t  ~ t m o s p h e r i e  'P~S~ ; ; :: 97 3our.- she :  Chem. Ind . ,  V01. 9,1890, p~808. :: : : :~.:: : 
~ e . ]  M~m.~ services  chlm.:!~tat.~ (Paris) , :  YOn 32, :  :: : CO 'in con iac t  w i t h , N i  ~ a t  t em~ra tu res~  3~,~.~.  50~ : :':: 
~ 5 ,  pp. 253-298; Chem: Absii' Vel. :427 !9~8, p. 4327. /  was  fOund to decompose,  a compound o f  Q a~. a ~  o e m g  :: 
~ d a t i o n  ~f OH* C~H,, ~and n a t u r a l  gas  was  Studied formed~: :~It w a s i d=ent~fiheocltha:rmNe~r~u~ a ~ , ~  : 
!der.varlo~s conditions Of t e m p e r a t u r e , ~ a t i o  Of a i r :  S~mflar e ~ n m e n t s _ w . ~ n ^ ~ ' u l t s  ': . ~  ' :' 
~C:I~, and  r a t e  of  flow. The n a t u r a l g a s : w a s  92% CH,  , ,C u, a n a r d ,  g a v e  n e s a u ' ~  ~ .  > . ::~ : • . 



. . . . .  . . . . . . . . .  - 1 ~ H . S .  Ac t iv i t y  o f  Specific B o n d s  iR  Complex ~]:ole- i 
• : . : ~922, pp. 29-32;  Chem, 2*bs., vol. 16 1922 p. 2457; 2311. ~I0om~ lg.. L iquid  Fuels  and O r ga n i c  C h e m i c ~ ' : : : ' |  125,1930, p. 889 ,  P roc&~oy:Soc /  ( L o n d o u ) ~ o l . 1 3 1 ,  cul ts  a t  Ca ta ly t i c  Su r f aces .  L T h e  Cnrb0n-Hydr0-  I 

: CompositiOn o f ! M 0  Carbonvl r e d e t e r m i n e d  b~ 2 : F r o m  C o a l a n d  Home-Ref inedPe t ro l~um Gas  g o u ~ :  : |  A j ~ ,  p p . ~ - o - ~  ; 4 ~ a r ~ s n ~ n e m ~ . ~ u  . . . . . . . . . . . .  : gen B o n d : i n  l~Iethane and" M e t h a n e - d ~  Jour .  A m .  : 
: : methods  co r re sponds  t0 Mo=(C'()):~ I t  is insoluble i n  vo l .  243  1944 pp.  149-150 155 180 183 o13-~la~?-!~| c ~ ;  ~ - e m , ~ S . ,  ~ O . : - ~ , ~ v ~ ,  , . ~ . :  :. chem.  sue. voL 58i1936 p p .  1445-1449; Chem. Abs. .  

the  common SoIvents a y r  w e r e ' r e o u i r e d  to u rena re  Gas  :world vol l o 0  1944 np 26G-172' i91~199 -~-~:,'Ji:: | This  alcohol h a s  been ob t a inedby  Morgan  and Tay lor  : v01. 30 1936 p 6632. : : " 
: :110 rag. l~u gzves 2 carbonyis,  one volat i le  is  Crystal- I n s t .  Fue l ,  vol. 17~ 1944, pp. 65-74, 102-104 ; Petrol. ; . |  with va r ious  c a t a l y s t s  f r o m  CO a n d  H=. :: : CH~ Undergoes exchange  With D.~, CD,, and D=O on  I 

line a n d  soluble i n C~Et~, and  the  o ther  i s  nonvolatile,  : T imes ,  ! 944, PP.  67-68, 70, 79-Si,  8 3 - 8 4 , 8 6 ;  Chem.~:)':~| ~ i 7 .  . E t h y l  Alcohol, a P r 0 d u c t  0£ H i g h - P r e s :  : ac t ive  NL c a t a l y s t s  a t 1 3 8  ° a n d  above. At  184 ° t h e  I 
: .amorphons, :  and  ,:insoluble in  CdHo, b u t  soluble i n  2*bs., vol. 3S,!944,  pp.  18{}1, 2469, 6066. : /,~': ~ |  su re  Synthes is ,  Proc .  Roy.  Sue., London, voL 131, :rate bf  reaction:  d e c r e a s e s  i n  t he  Order CDi,  D=, ' a n d  . : : [ 

C=I~-OH a n d  i n  H=O. The f o r m u l a  of  t he  la t te r  a p -  • RevieWs me thods  f0 r  ~roducin ~ H~,,,a ~.,~io £ : J  '~| 1931 ak pp  533-540" Chem 2*bs: vol.  25 1931,p 4521 : D~O! : T h e  a c t i v a t i o n  energy  o f  reac t ion  for  CD,  i s  - 
pea r s  t o  be  lRu (CO).~. : O p t i m u m  condit ions are; de . . . .  o rganic  chemicals  in  Use during:~t935 and  sug~;eSts ou~:~,?| Seven d i f fe ren t  ea tah-s t s  t he  composi t ion of which is  approx imate ly  :19 kg.-cal., and  f o r D =  approx imate ly  ~8  I 

: s c rmea  zor m e  p repara t ion  of Fe(CO): :  N i ( C O L  air  l i ne  of ~ i i c v  to be f011o -~-a *~- . . . . . . . . .  ~?-'-- - " - - - - - :  - A - - ~  *~ ' - = - "  . . . . . . .  ~able ouant i t ies  of k g - c a l  The  r e a c t i o n  is  expla ined  by  an  ac t iva t ed  ..... o = • . . , ,  , - ~  . , ~ u  . u .  c u e l x  p~-uuueuoa in :; : ;  given were ~uuuu tu:  ~*.'~ ~tt,v~=~* . . . .  ~ : 7" : . . : : ' • 
: : and  m m s t C O ,  hea ted  a t  -00 r e a c t  to  g~ve a yel low • G r e a t  B r i t a i n  a f t e r  t he  war .  By  increas ing  the  deman~~>}l E t 0 H  1 of  the~e catalysts ,  p repared  f r o m  Co n i t r a t e  : ,  :d~ssocmt~ve a b s o r P t m n  of C H .  on su r face  a r e a  s n ° t  • " 

, : . . . .  : g o ~ n ° O t ~ o g ~ v ] ~ 2 , n ~ n t o O . I e  a con01dal bast  e ~-i car- : :  f o r  gas,  tl!e m a t e r i a ! s : f o r  produ~,ti0n of  more;l iquid : ~ |  and z u : p e r n i a n g a n a t e  w i t h : a n  add i t ion  of clayi :con: oceup iedby  ]H- D 0r:D= 0, : : : : 
: :  : : , ,  - ~ P S~}mn • . : :  . : : :  : fue l s  and :chemica l s  will  becomeava i l ah le .  • " -:~%| r a i n e d  a f t e r  use:~ ZnO.  7:9;  .MnO. 26.34~ :Co, 29 ,9 ;  2322; a akctivat ion of S p e c i f i c B O n d S i n ~ 0 m p l e x  : -  ; 

• ~ M0x~o~, -:G, S ': SeC abs.: !879, l~7Pa: : : f a i r :  MOOnE W g Parabol ic  Oxidat ion  ~ , ~  .~ ;£  | 1~0 +Na_.O 7 4 Si0.- S 8 2*h0~ 2 5 CaO 0.4 ; F e  0,3 . . . . . . .  Molecules a t  c a t a l y t i c  Sur faces  : I I  Oarhon-Hydro  
. . . .  MOXTG0.~IEll:t" C :W" See ab~ 117 8899 : : : Metals::  a0ur  C h e m  Phvs  vol 1 8  1950 n 231 ° : ' | :  and C $ 9 % ,  The  g a s  m~xture conta ined H.-:C@..T.j.11. : g e n  a n d  C a r b o n - C a r b o n  B o n d s  m Ethane  a n d  

; :  : . . . .  2.~n~ ~ ^ : - - - ~ -  '~ ~r  " . . . ~ "  " "  ' " : : ,, Chem.~Abs:, vol. 44, 1950 ~ '5686" ' '  ~" ' ; - : ~ I  The p ressure  w a s  200 a tm.  and  temp.  w a s  3807-410 u. E tbane -d~  ~our .  Am.  Chem. See., v0L 58, 1936, p p .  ] 
:..: : :  : "uct 'Disfr ib~t~'~n ~ jn '~h~"~ ,~ ; l~I~sE~z~E~,BcaP~d~ : Cons tan t s  . AH$,  ~S$, ~F~ ; -o f  the : : t rans i t i0n-sfa te . i~ : |  : In  tahes e cl~'~]_m_sta[mes; E t O H w a s  ~0mtd tou,~CoC~3~ i79o=1S00; Ohem;:-4-bs., vo!. 30, !936,  p. 743D. ...... I 

Fz theor  abs 128 ior U 5¢10 Oz the  total  ~.,~a concert~u. • ~ t  e[ p '  .~ -, ,- ' "ore Carbon -Monoxide and  Hvdroeen  Y o u r  el~or. Y ( 3) f o r  the  oxidat ion of  2,1 F e  z r  Ti; 5?~;| . . . . .  : • . ~ . . . . . .  , C=.H, and  D= h e a t e d  m contac t  w i t h  a Ex ca ta lvs t ,  un -  " 
; :  Phys :  voL"16 19~8 pp 424-4~.~. Chen~ &b:s: "vol "4~" : :'; N i ; : C a  CO ,Zn ,and Be a re  compared : Ex~ept:for'Be'~,i~:: | .  ' :were:  Other  a _ l e ~  )s '  25-5~ acios,: 7.~; ace tamenyues ,  : =  d e r g o : a u  e x c h a n g e  react ion at ;100°-13O°,  and  y i e l d  : :  
; :: : :1948 :p 4 4 3 7  . ,: :~ : ' :" , :  -, 7 : : t he r e  is l i t t le Variat ion: in  the  AFt values~ hence  rea~:e~:~c| 5.a; a n d  CH~, vo:u~/~: ~ .. . . .  . . . . .  , . . . .  :~ :~ :mixed me thanes  a t  1607-300% Tim O H ,  reaction W a s  

-'" : : : .  ~ .  / .  : , _~ ' :  " : : : l i o n s  wi th  h igh  AH+~ also  have  lii~li ~8+ ,~ schem~:~ ' )"  | 2~18 Men~.~x G T HARDY D V : 1~i; XND, Pi~0CTOI~ : :  fo l lowed bv m e a s u r i n g  the  i n f r a r e d  absorp t ion  a n d  b_v : : ~ is  pom~ea ou~ ~nat t h e r m o d v n a m  c equ i l i b r  ~im : • * ~ ~ ~" - . . . . .  ~£v: " " ' ~ " ' ," " • . . . . .  . . . .  " : : . . . . . .  ~ .^  ~ _ ^ _ ~  . ,'~ ~ . .  :~ ".. . d m g r a m  of the  potent ia l -energy  b a r r i e r s  fo r  vacancy 5 ' ~ | ' :  B; 2*. M e t h a n o l  C o n d e n s a t m n - a s  Modified by ,Alka- volume changes  m t h e g n s  m i x t u r e :  H= i s  p re fe ren tml l .v  _ - 
: : , ,  ~ , ~ l ? . t = . .  , : 9 ~ m n  s y i ems  a:a¼s~nm~non t h a t  *s qua l -  ; f o rma t ion  and  diffusi0n sh0ws that  f o r  e - iw~  h ~ , . ~ = = ~ |  • Uzed Ca ta ly s t s .  ;:J0ur. S o c  Chem : l n d  (London) : : adsorbed On t h e  c a t a l y s t :  and  t e n d s :  to i n h i b i t  CH~ 

, ~ - . . . . . . .  -~.y ~lmt~al: [o ~na~ ooserveu exper imenta l ly  C0m~ - • , , ~ s -~ ~'*'"~'%~2~ .... - "~ ~ " " " Ab 193 ° " ~ . . . .  : . . . .  ' . . . .  " n ' ' - ~ -~ -o~ . ,  i i o + . . .  ~ ,  ~ ~ ~ ~ _ _ - . :  . . . . . .  b a r r i e r s  theh~ , .he r  t he  h e a t  of adsornt ion  the lo ~ol vol .o l  T :19o-  p p . l - ,  B r i t i sh  Chem . s . fo rma tmn.  .2*t low H= concentra t ions  t he s*de reac t l o  s ~ : .  
, : : : n ~ . a , , # g ~  _~=.~:.,**.~,,~.e~u~ ~,~.,*orLu 0Y ~ a x z m o .  tha t  ~ : t h e  effective AH ÷ S i n c e  a . b i k h h e a t : 0 f  adsorution,~(,~! B;-p  ~50" Chem 2*bs vol  o6: 193o p 4792. . . . . . .  :' ~Ca.Hc+C+3CH, andC-k2Hr+CH~becomepredominanta :, 

• ~..~=~.~L=Ir~.Duu0n: ~s a 1;esmCoz, s0me pelymerizat ion_ :: i m p l i e s  an  immo~le .adsorbedf i l~n i t  m a y  aisobe'ilssc-:!~!~| :: .~;~ ~ aq-i~i~ r.a~'i~.~/~ i h ' m o l e c ~ l a / n r o ~ a l t i o i i s  The  a c t i v a t i o n  e n e r ~ j : o f  f o r m a t i o n  o f  CH~ f r o m  C::1~-, : 
:, - u=l~u*ym=**~atlun equlllDriunl in rne f a s t  s t ages  :of tbe - . . . . . . .  ' ~ ,  . ,-~,.,,, ~ .  = - - :  . . . . . . . . . .  c . , - . . .  . . . .  • ~ .-~ = .... , . , . . . . . .  - . :  : : :7:::.- ,,- : : : : - :~x .^~ .~  : ~ . ; a - ~ d : ~ ,  - . , , ~ :~ ~ . . . .  , : " c m t e d w ~ t h ~ ; l a r g e  neghtive'~_~S df adSdi~nti0n;:thi§ m a v ~ , ~ |  : ~ V h : h ~ l ~ r • g i ~ l h ~  ~e hi~hhralc-ollols: and lower  ~ields : ' : :  a n d H .  ~s approximate ly-43  k g - c a l : , - a n ~ t h a t  o£-CDi ~s ::: :- 

' : :: ~ ' ~ = ~ " ~ * ~  ~ r ? L ' ~ X  m v ° l v e s : p a r a m n  nYur0carbons,  help explain t h e  aoproxima~e co ~;tanex;:of A~ + " ~ ! ~ |  ~ 7 ~  ~ ~7~ ~ ~ - ~ 7 ~  . . . . .  " ~  ~na H ' w h e n  : : appr0x ima te ly  5 kg.-cal  h i g h e r .  These  react i0ns a r e  : 
..... : : ..... . : . 231ooe • M0~TG0~IgR~: , C. 1)::~:: lX EL~BEROER E ; B..~.WD :- - MO~e~_~i * :  r~ : ~ , ,  al~.. .4a,a :~ :-~,:  ¢{, ~±'~] ' ,  h}~e~e.e~r~ h v  n ~ k . ~  h ~ a r . * ~ d ~  t h a n  wli~n forined:b_v : explained i n  t e r m s  o f . a  d~ssocmtzve adsorpt ion theolW. : . . / :_  
,, , • . . . .  o ~ a , ~ ,  D S. .  T h e r m o d y n a m m s  and Stoiehiom- : • ' : ,  ~ ' ,  ~ e "  :-:• • : :  - ~  - ,,,i,~£{i - ' { ' ~ 7 ( ~  ~ ~ a  ,~ .~÷~g  : ~ h ~  : a ~ l v ~ "  ~mni#~nated ; l~ore energy  i s  r e q u i r e d  to ac t i va t e  t he  O - C  bond t h a n ,  

. . . . . . .  , etryofSynt!~eslsGasPreductmnbythePartialOxia ~ 0R ~-~xy J ,  ~ e ~ abs .  190 .  < . . . .  ~a:'~'W~ -~*~u~-~ha~h~tv~,~dn£h~heralcoh01s : t h e  C - H  bond C=D~ was  p r epa red  by  2 t rea tments '  o£ ~ .... 
. . . .  : a tmn  of M e t h a n e  I n d  E n g  ' Chem v o l  4 0  193S, 2 3 1 3  MonoAx ' G  T Organic  S~ntheses Fac i l i t a t ed  by[ '> {i|i .  : "l~n~. ~ ~n .4oehnnt ~nr thid ~ff~et a r e  d iscussed  _& C=.H~ w~th p u r e  D .  u t  138 ° f o r  o-3 h r  : . . . . . .  

: . . . . . .  - : :  ' ~ 601-6"7~ . . . . .  . . . .  " - . . . . . . .  ' " ' ' . . . .  ~ ~ " " . . . . . . . . . . .  : ~£~:~ ~ ' . . . . . . . .  . . . . . . . . . . . . .  ~ . . . . . .  ~ . . . . .  : " . . . .  ~ ' - ' -  : " : : ' . . . . . . . . .  : • . ~*'.: : u ! v~em.:?~.os, v01. ~ ,  lv~tu, p. 4 3 2 9 . : :  ~ ressure .  0! lem. ,and Ind,,  vol. 50,1931~ pp.• 104-109~]~{]!: ::.careful a n a l y s i s  w a s : m a d e  of, {he p roduc t  Obtained bY: " :  M0azz., : g e e  abs. 1681, :1682. :' ;, • I 
• ~ , , I n  considering the  econbmics:of Fisdher-Tropsch ~ n  . . . .  =: ~ n e m . 2 * b s . ,  voL ~ ,  1931~p; 1 8 0 9 ~ : - : . '  ~(!1:. :::. hsing a crLl~n c a t a l y s t  eofi ta ining 1 5 ~  Rb: : :  i' : -MORL~T ,geV abs  2094a : I 

. ,  : : : .  tht~s~i~as Pmr0duc~OnwbYe~hei~ert,~l:Xoid~)b~,CH~ )of~e;i:xLw{thvnm~hneY::fere~i~e~:~~he)patent:it~'~!:li': ~19 , ;  MoRoAr~ ~, T~, T~vLOR, I t . '  ~ D  H~Dta~, T_ , .  : ,: 2 3 2 3  I~IORL~X" :R~Y. 7Wink le rGenera to r s ' fb r  M a n u f a c :  " : 
. . . . .  . . . .  = • :: : . . . . .  , • ~ - ~;{, ' . uynthesis  U n d e r  ~ i g h  P r e s s u r e  " ~nteract ion oz ~ a r -  . . . .  ' : . , . r. - . • p0st  of CH, m a y  be Of c0nt ro l l ing ' imp0r thnce  ' T h i ~  p a ~  ; : :  the  react ions  discussed f i re  {he fo rma t ion  o f  h v d r o c a r : ~ ! ~ :  ~ 'b--  ~ t ~ . x w ~  , ~ a  w ~ . ~ £ ~  ~0ur  ~oc ~ h ~ m  Ind  : : : "  lu re  o f : : w a t e r  Gas : . i  B I O S : F i n a l :  l~ept. 333, :19~D, 3 i  ] 

:pe r:presen.ts a t r e a t m e n t  of the  t h e r m 0 d v n a m i c s 0 f : t h e  : :  "--buns, a l c 0 h o l s i  a ldehydes  '~ ketoiie~ ~ e t c  :=b~;:: ~ re s su re~!~ : i l : :  :~,~" ~ : Y ' ~ ' ~ ' # ~ _ ~ o * o ~ . ' ~ m  :~'i~ -~.~'-~o "~9o~ ~ " PP', Pan 25,587; :'J:u~u ~ e e l  ~z~.: : = :::[ i:: : : : : : :  :~ : ~:: : I 
LI~-H=O-H=-CO-COa-O ~ y s t e m  Which ~has- been : e x  "' : reac t ions  ~he: g a s  Phase  :froin c o  a n d J H  ~ - ~ t h  v a r i : ; ~ i ~  <;~ ' ~ ' ~  ~ v y ,  *C~..~,r-*=v- ~ ~ e - ~ -  * ~ , ~ -  ~- =- ,~"  vy, '.:~ . - :  All '-ti~e a v a i l a b l e  , in format ion~eoncern ing  ~ ' i n k l e r  . . . .  : I 

' tended to cover  s o l u t i o n s  of  2 m a x i m u m  ~rnhlmn~'~.*: 0US ca ta lys t s  . . . . . . . . . . .  <~ . ~ .  ' -  ,: ~ . . . . .  . . . .  " " " : ' - . . . . . . .  ' dnerato~s e o n t a i n e d m  CIOS r e  o~ts a n d i n  documents  " 
: ' - ' . . . . . . .  " . . . . . .  ~ . . . . . . . . .  : . . . . . . . .  : . . . . . . .  . . . .  : :: L~ ~ "  " : '~  " '  ' ' " . . . . . . . . . . . . . .  : > '  " : ' "n: n : : d  ' : ' g  " '  .... " ' P " : .... 0rd~a-rflY dea l ' t 'w i t h ;  name ly  " r S v n t h e s i ~ ' : k f  : i{'-~,,~;*: a . . . .  ag.~÷;j:~a~.o.:Chemlcal:Resea.rch L.abo~'at0ry a t .  Teddi  gto , e - '  :b rought  b a c k f r o m  Germany  in  I945 i s  c011ected'aud . 

" : c o n d i t i o n s  of::~tempe~a_ture,pressure;:and O.~:: C I L  r a t i o ; ; / : :  Unde~ P , , ~ l ~ . : ~ - ~ , ~  ~,~ ~{,~pna~m : : . ~ o m p ~ ; | : ~ ! : ~ > ~ o t e d  to:= gengra!~nvesugat .~ons~ o[?n)g_n_Tres__su_re:syn: :: : i : eomb ined :w i th : l i t e r a tu r e  re fe rences  tp .g iye  a ~ CPmPre-: :•: :=1 

: " and CJ, 8.D~'cl 
: < : ! ,  Th e pressur(  

~ta'- "!~ | :: I n  these cir~ 
- '  L~4!~I tot P S i ' o f  

~ l  ~,'e z r ,  Ti,L;-~~.~ , O t h e  
Be are  compared.: Excep t  f ez  Be,,~;(~?| .we re .  r 

va r i a t i on : i n  the  AF_* values} h e n c e  reae~:~}~| 
.4. schematic ~ i |  
f o r  Vaeancy~'~|  

,for e q u a l  diffnsion~9~;| 
[ ~hdsorption,: the l o w e ~ |  

.. . a - :b igh  •hea t  :of:  adsorption ~(~| 
1.mpnes an  ~mn!Qbile.adsorbed film, i t  m a y  alsO be /tsso.:.~,i~| . . . . .  

- : :  cmted :w~th~ ;  large  negatiw:'-~S dr: adSdi~pti0n ;' thi§ may ~ |  ad Ha  is  apPr  
: ne ip  exp la in  t h e  app rox ima te  cons~an¢ )f A F $ . .  :i!)~| : f r o m  CO and H-xvhen : ' approx ima te ly  5 
. . . . . . . . . . . . . . . . . .  . . . . . . .  : ~ :  :!.~,] ." than :wl ien : formed:by  : ~ :  explained i n  t e r n  

: . . . .  , i l .~g~- mh~ : a a t a l v s t  imnrednated  : : ~ o r e  ene~ gy  i s  r e q u i r e d  to a c t i v a t e  
,: : :  . . . .  r~;'~ . • , • ~ f , , : t h e  O - H b o n d  O=.D~was p repa red  . . . . . . . . . .  ~ "~:,-~nthP.8%Rbgavetheh~ghesty~eldo : : ~  . ~ - " : ~ . "  _~X^o_ ^ _ .  

'~ ; | :<" :  Theories'  to a c c o u n t  fo r  " : ~.~.~ w~m p u r e  ~= a~ ~ zo~ z-~ n: 
;|i: ::::*a~ul analysis ~as  

i ~i :' : ~mg 

~- " f o r  max imum vi01¢l ne ~-..i,=~-.-=:---' " ~ "  . _ ~ ..... : ~uuur  z r e s s u r e J -  '~UlL SOC cUim ~ e l g  ,: v01 45"1~ 

: : ,  per  tool .of  OHm. Th  e numer ica lCalcUla t ions  have 'been  : : " :  =-'-" • : . - '  ^ '  '- ~" ~T: " ' ~ , " : ~  " : '  ~ ' e  ~'~ 
• : : ;. : m a d e  wi th  the  a s s u m p t i o n  o f ' i so thermal :enu i l ib ra t ion .  : ~-~evlev: .  %~t 4n0t Per  200 ahn:  us ing COS0, With s~ 

' , SO t h a i ' t h e  res  . . . .  " . . . . . . . . . . . .  " ' u u u  a n d  ~ O - a s  ca ta l  s t  'COn-abel H " t : : ~ : ul ts  a re  of  m o r e  value  as  s t a n d a r d s  for  : • "n* " " " "  ~ ' ~  " ~ -  . . . . . . . . .  "~ g a v e a ~ m ~ x  
• ',:. : ' : comparison wi th  ac tua l  syn~hesis-~as {mlt . . . .  . ~ _ . , . a .  , : - c o  t m m n g  a u e ~  t - i t%j - ,  EtOH~:(22%) ' h ighe r  al 

: i: : sh0w: tha l ; the ;maximnm Yield Of svn~hes t sga s  per tool : ' c !o s a re  ~erie)ved~ :~7 : ::,i, . : - :  : ; : /  
--: : 7 :  : ,  : :  ~of CH, or,0..:iS f av0 r ed  a t : h i g h  t ~ p e r a t u r e s  anci l o w :  ! : 2aI~.  MOROA~, G : T ~ , : ~ D  B 5 ~ i  W 2.:' Discuss ion 
• ;(- , :~ : :-pressures~ :Ih: addit ion,  theCondit ib~S Of'temt~era~ure,- :" :~ Cata lyt ic  1Reacfi0ns a t : H i g h  P~essures  P r 0 c :  R, 
::~ ! : :  :~ ~,:::~ P r~ssh re , : and  Ca: CH~ r a t i o : n e c e s s a r y  t 0 : p r e v e n t - t h e ; : , : :  ;:,Sue. :London; ~=01 ::127i::2. :1930 p p  240=267 B r i t  

: ' : f o r m a t i o n  Of unburned  COs  g ven.,~:lt, a lso  is  sh0~vii  : -,Chem:'2*bs;, 1)30 A p: 867: '  : : : , 
.:::' . : ;  ,::, : t h a t .  the 'nhmer iea l  calculat ions a re :mUch  simplified i f  ":~ ;:':: .Worl~ on :tile NH~ syn thes i s :and  on:t:he Sy~itiies/s 

,~:: : -~the H=. i CO r a t i o  is  ~ t a k e n  a s  t h e  independent  var iable  : I ~ i ~ 0 H  f rom CO a n d  H= : i s  briefly a n d  : his tdr ica  
: " : : . /  : /::,: ra ther : : than theD~ : C H , : r a t i 0 : : : T h e  calculat ions ser~;e: ' :  r ev iewed  ::The a ld0Uzat i0nhyp0thes i s  w h i e h a e c o ~  

~ '  : ~  ":  ~b.ialla~r~eththJcge~ersa~.~esirahility "Of effect ing equi-  f o r  t he  fo rmat ion  ~0f h ighe r  aldehydes a n d  alcohols 
:~ , :  : ' " " n  gases  a t  higll: t e m p e r a t u r e s :  t h e  t a t t e r  Synthesis : iS discussed. • : W o r k  : i n  the  ~ hi 

: : :  : i .  : !  and  low pressures  : ' l t e la t ive ly  long : res idence  t ime  o f  p r e s s u r e  gas  r e sea rch  laborat0r ies  a c  t h e  imper~ 
: : '=,: : : : : t h e ! g a s e s  in :contac t . :wi th ,ea ta lyf ic  m a t e r i a l s  iit lowel College d u r i n g  the  l u s t ' 3  yr. i s  r ev i ewed  w i t h  spec 

' :( /: :~mpora tures ,  sueh as:mighl~be encountered i n  a reac t0r  , : '  r~ferencd to the  fo rma t ion  o f  fo rmaldeh  de Me() 
: , ' ]~'~'~'4n,g a iong:-dropphig t e m p e r a t u r e  g r a d i e n t : m i g h t  be : a n d  CH, f r o m  74~ . ~ a  - =  ~ :  • * 'Y ' ---, 
: : '  : ;  ~ t e a  ~o cause  de~tat i0ns f r o m  :the theore t ica l  c o r n - : e ~ t a t v s t  and t e ~ ' ~ . " ~  =-': -~Y -seie~c~mg a ~ u ~  
" :: :~:: : : :  .' c~iv~°~:Thee~am~a~n~:~faktheneSedevlattons~romthe : :  m~'y':b_e .Pr0ducda--to:}tha~ac~ie°~:tgS~U~Sl~u'Sot~ { 

. . . .  : ,  : , . ,  ~ .  . . . .  ~t~ :a:mreaSure oz~n  e .... :!otherI:~'  Theabsence'0fsatisfaet0ry'eqntlibriiiin ~d 

" ~ -~'Chemical R e s e a r  bOratoi, y a ~  Te,  ~d,and . : '  
. ~mp0un ds'~ ~eted t61 genera ] :  i i  Vest ghtinns~ o f . h i g h : p r e s s u r e  syn- ~ tO a i v e  n c .omUre-  "" - 

. . . .  m detai l  l~umeiOus lllns~l l t lons ul; sue: chim: Belgj:v01: 45;1936~i thesisl I ~  d e s c r i b e d  ~ " ~ . . . . .  . . . .  . . . . . . . . . . . . . . . . . . . . . . . .  . . . .  ~ - .. , . '  ; . . . . .  , '~ ; ~ hens ive  account  of  t he  h is tory  a n d p r e s e n t  s ta tus  of  t h e : ~ :  
.bs:, 1936, 'A, p:::::I090.:::~, ~ u  a r a w i n g s :  oz :nignTpressure equ ipmen t  a re  repro- .  : '  'process. :, T h e  prbceSs is: tecl inieal iy  s0und , :and  : i t  i ~  :: 
. . . . . .  ' " ~ith someS~ meed ,  2 * . T a n t i r 0 n , a P p a r a t u s f 0  r g e n e r a t i n g  CO f r o m  :::)~. ~ s s i b l d  t o lope ra t e .Wink l e r  generators: :on: :bi tumin0us,  : :~  

tmixtur~ ~C0=H~and H = S 0 , : : i s  de sc r ibe& l~Ie0t t  has  been~ :c0als:lo~.temperatureeoRe:frombituminous:coal:or:;- :::: 
lier alc~ ~nthesized a t  400 a tm;  in  re la t ively ,  l a rge :qUan t i t i e s  ::,- even ~nthrac i te  ~ 0nerat i0n,  however ,  i s  not  sa t i s fac tbry¢  • : ;:: 
) :  i :Othei ~ c ! r cu !a t i0n  of  :CO~-H=. m i x t u r e  s n y e r  anY one O f se~.'- : and, :~n general, ' i t=ai~pearsl t h a t  t h e  pro: tess  i s  no t  ecb- : : .  r i 
; :~ ,:~':~ ~o:a.l :catalystsmad~by m~xmg z n O ~ i t  h other  m e t a l h c : ;  ~ n o m i c : f o r S U e h  f u e l s , : w h e r e c h e a p ,  fuel  and c o k e : 0 v e n :  : . ' : :  

~V.: 2.:' :Discuss ion  :~ ,~r~des:. :: Other::  ZnO c a t a l y s t s  e o n t m n m g  a lkahne  SUb . ~ ;: w a t e r - g a s  genera to r s :  a r e  ava i l ab l e .  : :The Winkler  i~r0c:-:  : : : :  
h!ances w e r e u s e d  to syn thes ize ,mix tu res ,o f  MeOH:and  :( ! e s s  i s  nut  su i t ed  to  ma l~ng  tewn!s :gas , :  as  the: Calorific ~ : : : :  
~gner  a lcohols . :  These  m i x t u r e s  : invar iably  con}amed a n d  i t s  field Of a p p l i e a t i 0 n : a l ~ e a r s  toTbe : 

null: quan t i f i e s :  of: .aldehYdes, acids ,  and:es ters~ :: Its:: : ! l imi ted  t0  the  largescaleproducti0n-of:water:gas :to be  ~;,7\,. 
~ s  observed" that~ p r i m a r y  alcohols only were  : i d e n :  ?": f o r  m a n u f a c t u r e  of  Ha, !~ischer-TroPsdh : ! i ' ,  Used MeOH,  or  
.~ e d ;  the  a ldehydes  fo rmed  eor resp0nded  t o  t h e  alco~ : :  syn thes i s :gas  ~:of producer  g a s  to '  be  used U s a ' f u e l  ~ r  . i i  
) I s ;  a d d i t i o n  of  Co to th  e b a s i c  Zn  ch roma te . ea t s ly s t  ,: : : power :gas ,  'and of  h~H~ Syhthesis  g a s ,  bu t ,  in  all. cases ,  -,~ 
lVored the~pr0duc t i0n  Of h i g h e r  a lcohols ;  r i s e ' i n  ~ b a s e d ~ n a c h e a p f u e h  ~ The  2 g r e a t  d i sadvan tages  of  t h e  ~ ' "  

~ mpe r a tu r e  of  the  ca t a lys t  f~ . . . . . . .  Wink l e r  p rocess  a r e  ~ t s r e  a p c  . . . .  . . . . .  : tvored M e O H  format ion .  . . . .  = :" = " " 1 t ive ly  o r  t he rma l  ef l i -  . 
~ae. t eae t i0ns  a r e  assumed ' : t0  :inv0!~ve p r i m a r y  H O H O  :~ : :  ciency: (66, a n d  60%;  respect ively,  zor  wa te r -gas '  a n d  : 
~Ynthes i s  T h e  resul ta '~so ~ar  Obta ined  ~n -the ~ M e O H  , :  c ,,~,~e~.~a s */roduetion a t  L e u n a  . ' t h e  thermal  e l f i c ~ . ~ v  "- " 
~ . f l i b t i u m : : a r e  i n .  agreement -  wi th :  ~2*udibert" and  : ~:; ' is 'raised s o m e w h a t  i f  a l l : the  C i n . t h e  escaping d u s t  i s  :' • 
aemeau,s equation log E~--P~,o~/Pco'(Pm):-~ : rdeovered for:boiler:fuel) and the cost o~(h . & - f u r - :  ~ - :  
~,~0/,(4.517T) .-3.5.log Tin3.6,, ~- ~:~ : " : tl~er disadvnnt~ge of Orgasifieatinn is that any 0= addecl ,. 

~.v~ ~thali" m 
~ ; X r e s s u r e  i n  t h e  s y n t h e s i s 0 f  Organ ic  c o m p o u n d s . : : : :  hence  g r ea t e r  compress ion a~ud::water  s c r u b b ~ g  c e n t s  

: c ,  , :293793o~----a-21 : ~ : ;  : , ~ . .  , : : :  : ,  : . . . . . . . . .  ? : ! : . . . . .  ' : : 
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306 • )F F!SCHER-TROPSCIK SIr~TI-IESIS AND RELATED PROCESSES . 

2325a. MosnsLr. C .E . ,  CARLS0N. C. S.~ M c . % ~ ,  J,  B., 
I ~ 0 S ~ " / ' ,  1:~. F . ,  A N D  S M 1 T H ,  P o  V .  Products  F r o m  Hy- 
drocarbon Syn thes i s .  Am.  Chem. See., 121st Meeting 
Abs., March-Apri l  1952, p. 1 9 - L  
Reaction of  CO and H~.:over promoted Fe  catalysts i~ 

produces a valuable ndx tu r e  of  hydrocarbons  and ox-y. 
gena ted  o rgan ic  chemicals.  On a molal basis, OH+ is ' i 
obtained in g r e a t e s t  yield w i th  progressively lower: ~: 
yields of  hydroearbons of  increas ing  molecular  weights. + : 
Yields of 2-C oxygenated compounds~ including acetal. 

a r e  incur red  to r emove  i t  with corresponding capital  
costs. The  capi ta l  cost  of  a Y~'rinkler p lant ,  including O~ 
plant, was t e  h e a t  boilers, etc., is somewha t  g rea te r  
than  tha t  o f  a corresponding coke  water -gas  p l a n t ,  
including coke o v e n s .  ~he  0~ p lan t  probably costs more 
t h a n  the Wink le r  p lan t  i t  supplies. A rough figure for  
labor  costs of w a t e r  gas m ay  be taken as  0.4 man-hr,  per  

: 1,000 m. ~ Of synthesis  gas. Maintenance costs a t  Leuna  
averaged in 1935 RM 1.75 per  1,000 m 2  for  an  output of 

~ • 3 0 7  . _ MTER~TURE ~STRACrs , : 

Monmsom, J+ L.  See  absu 2409. • 2336. M~mEu,  E .  R., A~'~u K+u:m~uzao, S. [Product ion  
Morrow, J .  See abs. 2721.  of Pe t ro l eum Hydroca rbons  F r o m  Carbon Monoxide 

- and Hydrogen  a t  Ozdinary  Pressure . ]  I n g .  Veten+ 
2329. Mornm' ,  H., CH0VLX, P.~ ~.~-n G ~ c r ~ ,  M [Util-  skaps .kkad.  Handl.,-Wo. 106, 1930, 39 pp . ;  B rennszo~-  

izatiou of  Methane.]  Ann. mines  e t  carburants ,  No. ..... +Chem:, c o l  12, 1931,1~- 215; Chem. Abs., c o l  26, 1932, 
4, 1944 ; G4nie civil, c o l  1~--2, J u n e  15, 11945, p. 95;  p.o.302 . 
Fuel  Abs ,  vel.  2, No. 5010, November  1945. Description of  the  al~plication of  the  F ischer -TroPsch  
Discusses modern  indust r ia l  processes us ing  CH,  as  process. P ine  chareoa l  was  gasified w i t h  s t e a m  giv ing  

raw m a t e r i a l  including py ro lys i s  t o  give C-black, H: ,  I m.  ~ w a t e r  gas  f rom ~00--400 gm.  charcoal .  T h i s  w a s  
GH,, ~H+, etc., eonversion to H C H O  a n d  MeOH, and  t rea ted  in  an  electr ical ly hea ted  conver te r  consis t ing 2O,00O m.* pe r  hr+ of  synthesis gas ; fo r  power  gas RJ I  

0.46 per  1,000 m 2  fo r  an output of  50,000 m. '  per  br.  Ex- dehyde.  Ethanol  and acetic acid a re  g rea te r  than  those 
sTnthests gas  for  tbe Fischer-Tropsch process, of  an  u p r i g h t  Cu cyl inder  wi th  7 ca ta lys t  tubes  20 x 300 
2330. M o v ~ s ,  H.  G., .~Nn Seo~r, IT+ Similar i ty of the  ram. Efficient ca ta lys t s  we re  Co-Fe-Zn  (2.5 : 1 :  2)  tensive da t a  a re  given for  plant  operat ion and perform- 

ance for  production of  both wa te r  and power  gas f rom 
grude-coke and brown coal. 
2324. - - .  Wintershal l -Schmalfeldt  Process for  the 

Manufacture  of Synthesis Gas a t  Lutzkendorf .  BIOS 
Final  :Rept. 1142, 1947, 33 pp., PB 7S,242. 
Detailed description of the process wi th  figures and 

flow sheets. The  process consists essentially of  gasifi- 
cation of dry  brown-coal dust  in the  ent ra ined state.  
The  heat  of react ion is snpplfed by bm'ning producer  
gas  in  1 of 2 regenerators ,  used al ternately ,  the heat  
being Stored in checker brick and tben given up to a 
mixture  of recycled synthesis gas  and steam. H e a t  
also had beeu supplied by burning 0.~ in the recycled 
gases. T h e  prodncer  gas is m a d e  by gas i fying dried 
brown-coal dus t  entrained in the recycled gas and 

of  both h igher  and low number  of  C atoms.  Yields of Mognetic Change in Cement i te  and  Ferr i te .  Chem. 
h igher  molecular  weight  compounds decrease pregres- Met. Eng.,  col. 22, 1920, pp. 1069-1070; Chem. Abs., 
s ively wi th  increasing molecular  weight. Approxi. c o l  14, 1920, p. 2327. 
mute ly  10 wt.  % 0xygenatod organic compounds is 
obtained in the H..O phase,  including alcohols contain-- Thernml  curves  were  t aken  by the inverse  r a t e  
ing  1-5, aldehydes 2-~, ketones 3-6, esters  3-6, and method. The  mater ia l s  s tud ied  were  a pure  Fe, a 
acids 1-4 C atoms. The  alcohols are  predominately eutectoid C steel, and a 1.94 C Fe--C alloy containing 
normal ,  p r imary  alcohols, but  up  to 20 wt.  ~o of the , O . l ~  Si and  0.905% S. 
alcohols a re  secondary, te r t ia ry ,  and branched chain (2331.  MOYXOT. H .  [Adapta t ion  of Fuels to Modern 

Diesel E n ~ n e s . ]  Sci. et  ind Tech. ind. p~trole 1939, p r i m a r y  alcohols. For  the  separat ion and pnrification 
of  these H.~0-soluble chemicals,  f rac t ional  distilhltion ] No. 28,t, pp. 88-94;  Chem. Abs., col. 33, 1939, p. 7520. 
alone, As not  enough, bu t  H.-0 ext rac t ive  distillation or Discusses combustion o f  f ue l s  ill diesel eng ines .  
ex t rac t ive  distillation wi th  polar  and nonpolar type i i  Gives ~uggested specifications fo r  diesel fuels. F ischer-  
organic  solvents vail be used. Caustic extraction and Tropseb gas  oils have  higher  calorific-values than. nor-  
hydrogenat ion m a y  be used to simplify the problem. Approximately  20 wt.  ~o " recovery real gas oils, the  values  of wh ich  are  ve ry  s imilar  nnd 

oxygenated organic seldom determine.  
compounds a re  obtained in the  oil phase, including : ~ |  M~'CHLINSI¢-I~ A. See  abs. 3578. 

! :  " ~ee abs. 2441, 2442. 

Alcohols have  been isolated f rom n a r r o w  boiling frac- 
tions o f  synthesis oi ls  bY format ion  o£ nonve l a t f e  
es ters  with boric acid or l~hthalic anhydride.  Extrac- 
t ion  with hot  H :0  removes  acids and alcohols f rom the 
oil .  Rooln  t empera tu re  ~ext~raction witl~ aqueous 3IeOH 

i s  effective in: rein0ving:~0xvgenated compounds of all 
t ypes  f rom s~,nthesis oil~.:: ?: : +. , 

steam; h e a t e d  to over  1,000 °, whi le  passing up and alcohols containing 1-!4,: aldehydeS and ketones 2-14 

and Co-Fe -Zn-Cu  ( 2 ~ :  1 : 1 : 1)  prec ip i ta ted  f r o m  the  
n i t ra tes  w i t h  soda, w a s h e d  wi th  wa te r ,  d r i ed  a n d  
reduced a t  350 ° wi th  H: .  I n  th is  appara tus ,  w i t h  3,000 
ec. of  ca ta lys t  and  a t e m p e r a t u r e  270°-290% 800 1. of  
wa te r  ga s  produced in  21 hr .  55 gm. of  liquid and  solid 
hydrocarbons  (70 gm.  pe r  m 2  w a t e r  gas ) .  T h e  benzine 
boiled 90% below 380°, the  oil 70% below 2~0 °. • 
2337. ~OLLER, F.  [Low-Tempera tu re  Carbonizat ion of  

: Coal in Conjunct ion Wi th  the  F ischer -Tropsch  
Hydrocarbon-Synthes is  Process.]  Tech. Mit t .  Krupp,  - 
Tech. Ber.,  col. 6, 1038, pp. 47-49 ; Brennstoff-Chem.,  
col. 20, 1939, pp. 1-t~.-144 ; Chem. Abs., col .  33, 1939, 
pp. 6025, 9590. 
I t  w a s  previously l~oiuted out that .  by us ing  low- 

t empe ra tu r e  coke fo r  wa te r -gas  product ion  fo r  the  
Fischer-Tropsch process  ins tead o f  h igh- t empera t~ re  
coke, a m a x i m m n  oil yield would be  a t t a ined .  When 

MrEn~R,  A. C. down 2 large genera tors  in series. The  sensible hea t  acids 2-14 and e s t e r s  3--20 er  more  C atoms. The. M ~ L n m ~ ,  H. ~ c ¢  abs. 11650. ~ using low- tempera tu re  t a r  as  fuel  oil, t he  impor t ance  
in the final gases  was  used to d ry  and dis integrate  the m o l a l  yields of  alcohols,  carbonyls  and iaeids are  r a w  brown coal. The  process is now technically estab- of mix ing  i t  wi th  o ther  oils +is not as  g r ea t  a s  was  for- 
lished, but dus t  losses are  higb and  ~vnthesis cos con- m a x i m u m  a t  8, 2 and 5 C a tom compomlds, respectively. 2332. MUHLERT, F .  [F ranz  Fiecher ' s  .Synthesis  o f  mer ly  a s s u m e d .  Moreover,  l ew- tempern tu re  t a r  can 

. . . . . . . . . . . .  Alcohols have  b, e n i s o l a t e d f r  " Benzine.s:] .Aplmr/ateb~u;~:o~JS, 1926~pp :14~-1~ ;  - be used direct ly  a s  fuel  o i l  T h e  l o w - t e m p e r a t u r e  : : t a m s  organic S-ring compounds and -um-fornl in~ cem • "ore n a r r o w  boiling frac- 
- • ~ ~ " : t ions of .~nthe  is oils bY fo~:m ,~aem. +~es., vm; _u ~,-o,  p. - ~ o .  : . . . . . .  carbonizat ion of coal in  combination wi th  t h e  Fischer-  : : .+: pounds deleterious re the Fl~cher-Tron~ch. catalv~t al- s ~'" " ~ ~ . . • aliGn, of nom'elatile: 

though not to the  h~+'drogenalion or+ on'~" ann- tar." " ~t:' is' te~terSon withW~thhotbOmCH )ac~di or phthalic. ~ .anhydride . . . .  Extrac- 2333. . [Fuels  and C0mbustible Liquids. : i~e -  Tropech process is  pa r t i cu l a r ly  sui table w h e r e  c o k e :  + 
...... :: =.repotted t h a t  act ive  C had.been .used in :the purifica: 0 i l  a n g l o  tern ~i to!err a0ves~acxd~ and alcohols f rom the cent Developments:  in Germany . ]  Chaleu r e t  d., ovens a r e  n o t  avai lable  and gas  production i s  not of  : ~++ 

p t re  ex t rac t  on w~th a ueous MeOH + ~;~1 ~ -1934 ~ "~°9-'23~ Cltem: ~bs.+:vel .29 +1935, ~- i n t e r e s t  I n  this  w a ~  the  v ie ldof+clcun  oil -amounts  +.:: /don t ra in  to r e m o v e  these undesirable  imnuri t ies  and : ' " " " " "q  . . . . .  ' "~ . . . . . .  ' . . . . . . . . .  n . . . .  
- + . . . . . .  i s  effective in rcmovin 0xv en n 9~7 : . : + ~ to o0-30~o m o r e  t h a n  wi th  h i g h - t e m p e r a t u r e  c a r b o -  + : + wi th  considerable success The  p lan t  ~s ve ry  large for _ _ g.~ . .  g atod compounds of all 

: : • : t h e  ou tpu t ; and  Capital costs a re  high u r o b a b h ~ h r e e  ~ypeszr°msynthesis:oi ls . : !  : . . . . .  : : +:: ' : General l i t e ra ture  review o f  recefl t :progress in :Ger-  • : i za t iom : Moreover  b e c a u s e  o f • the  specifically better;:  .... : 
.. - : .  : :  t imes  tha t -o f  t h e  Winkler  plant  In  ~ts present  s~a'te ~Ion~EnZ J:'CI +Se~ abs. 204~ 776' ' : ! many ~on t h e  t r e a tmen t  of  coal  f9 r, the product ipn o f  + ~mefu!ness of  low- tempera tu re  coke for  t h e  w a t e r - g a s  . 

gaseOuS and  liquid products .  : : '  : : ~ :' : ~ :process, a sav ing  0f coal  iS obvious. :' I t t s  i m m a t e r i a l  
: : :  of  development, the  process appears  to be less economic . 2326. MOrRiLl' J !  C ~ D  E~,nO~F G .  ~an~v' Future 2334 [Production Of sYntheSis1~uels and 0 i l s  whether  gas  coal  o r / t a m e  coal is used;:•since both o f  

: t h a n  theWif lk le  r process, operat ing under  Similar elr- . . . .  s ou rce s  of ~fo te r~Fue l  : 0 i l  Gas  J 0 u r  voi e6 N o '  
' . Cumstances. : The  operat ing Cost pe r  I 000 m. ~ 0f svnthe- 15 1907 p p  e0 e 400 400 404- chenl  " '~bs " col 22" ' ln 'England.]  Chaleur e t  ind V0L 17, 1936 pp 1 1 9 -  t h e m  Will y ie ld  : au  appropr ia te  coke +in i n d i r e c t l y  : : i 

• - sis' ~a~ is ca l cu la t ed  a t  RM 27.4 and RM 22.9;. t'~cs!,ot.- . 1 9 ~ ,  ~. 152." - ~": : : " ' " : .... i ' ! 123; Chem. Abs., Col;  30, i936: p. 5389. : heated ovens . .Moreove r ,  the  w a t e r  gas m a d e  f r o m l o w  . . . .  
t i ve£y .  Aaoi t ional  costs, Which shou ldbe  debited to the S u m m a r y  of the  nresen t  StaeU~ -~ ~,,~*^:' +,, - 

+ : -  : 'Schma!fe ldt  process,  have  to cover the  cost of disposal f a c - - r  ' / " ~ ~ ~ ~" "~ . . . .  " ~  
vu e wi th  a dlSCUSSl0n of probable fu tu re  • +: of  t h e  large amoun t s  of  muddy- effluent: t ha t  ,-,f vha . ~ ", 

i ̧  ii :i 

• ~a~11~  , n d  F i scher  Tronsch urocesmes t empera tu re  coke more  near ly  meets  the  specified corn- : 
of motor  fuel m a n u ~ :  m Describes . . . .  - - -  - - . - ~ ~ ~ ' position for  synthes is  g a s . a  CO : H~ ra t io  of  1:  2 - -  .! 

develol~i!:~;|, aud oints Out their  economic v a s e  . . . .  - . . . . .  - - ho~ in  ' P " • "  ~ r o b a ~  t he  wa~er  gas  zrom n i g a - r e m p e r a m r e  co~e s • g a .  :: .'i 
'ge  a m o u n t s  o f  muddy  effluent i t ha t  of the  • • [ -' " " -" ~ '~ :ratio of  1" 1 25 and thai ;  f rom.  low- tempera tu re  c o k e  : m e n t s .  S ta r t ing  with'  c r u d e  petroleum, the ofher.~%,li' : 2335 Growth of  Sxnthet ic  L iqmd H u 

~ " ' ben Indus t r ies  in Germany. ]  : Chaleur  e t ind . ,  col. _0, : : 1 . 1  15-1 6" " " -: - • : + . h igher  iner t  content  of wa te r  gas (6~o as  agains t  3% in S o u r c e s  a re  taken :up:with a br ief  ex'planation of the::~+:! :: : 1939 pp 355-360" Chem Abs : col 3 3  1939 :p. 6 0 1 9 .  :-:: . . . .  " H a r d  C0al  Processm Develo: m e a t  . . . . . .  

: . .  . . . . . . . .  : . . . . .  Used Winkler  • for  :Leuna.gas)'the-+Fiseher'Tr°psch'I':o'and t he  I H .  Farbenindust r ie  MethanoleXtra purification synthes is  and  Higher  A.-G.if W o r k s  theAlcoholgas, at'-iS U r e  m a n u f a c t u r i n g  pointed fuelS:descrthed T h e  out. Fiseher-Tropech b r i e fy  necessary, and :thel~ to Convert  and the  commercialpossibillt ies.:  Bergius  r a w  materialprocesses ;~. int° :!i~'~ + I "  !~:': • "liquid I l lustrated Review hydrocarbons  0fdescription development  f rom of Fischer-Tr0pech ~Ruhrchemie bi tuminous  of  processes, a n d  for  brown synthesis  coals .el  ~ + 2 ~ ~ l ' i t ~ - - - ~ ' v o  ~ Pape r  Sm0keless-Fuelpresented75 Age,before'~0v01.the 332, Verein 19391940, p: p~:bergbaulichen 70.706-71~I " C°k]e In- '" ::.+ :+:ii 

: : . . . .  Synthesis; 8co abs: 1476: : +  . " , 4 ~  

. . . . .  232T. M0uais, H.,  .~Nu SELW00n. P: W Magnetic Mo-'~ ~ \ ~ ' : :  ~lant.  ' : . ~ • : : 2335a. M ~ 0 R D ,  R. N. R.,:A~B ~uS~F~L,:~V. W. + Cain:  teressen discusses t he  technology and  opera t ion  0f . the  : i 
2325( Mo~0zov, 1% M.: Kinetics of  Sorpti0n Processes Of ments  o n  Some CatalYtically Active SubstanceS:~! ~ i ~ : i  ii~ German  byproduct  coking indus t ry  combined  wi th  t he  - :i 

Hydrogen on I r o n  Trans.  F a r a d a v  S0c., col. 31, - Your. A m .  Chem, Soc., c o l  65, 1943, pp. 2245-o.2.52;~!~. !3~!!~:+ lytic H y d r o g e n a t i o n  of t he  Oxides: o f  C a r b o n  to+ 
1935, PP. 659-668 ; Chem. Abs., col. 29,1935, p. 4233. v-~i " " 1 . . . .  ' : i Higher Hydrocarbons .  J0ur .  !~n~- Chem. See., col. production of meta l lurg ica l  coke, the  l o w - t e m p e r a t u r e  

: Chem. Abs., v01. 38,1944, p. 294. : • . :.~ "i ! :i:~:~ 74, 1952, ~p: 1,969-1,974. : : ? carbonizat ion of  h a r d  Coal and  the  product ion  of  semi- 
. + coke, t he  p repa ra t i on  of coal  for: coking a n d  chem~ca ~. 

• ; ~ In  :the t empera tu re  range  --190°--400 °, the sorption D/ rec t ions  for  making  magnetic-susceptlbi l i ty m e a ~  - '~':~:,,The effects of carbonate,  chloride,  Sulfate, thiosulfate ,  t r ea tment ,  the. l iquefact ion of  Coal, and  the  a d v a n t a g e s  : : ' o f  H.. on pure  Fe  (reduced f rom precipi ta ted Fe:0D 
Urements  ; significance of  Such measurements  is pe in t e~ !  ~;~::and sulfide, :added singly a s  K or N a  salts pr ior  to ~ of the  F ischer-Tropsch  p rocess  for  Producing  a w i d e  . 

. ,  ~"*e~atalyst precipi tat ion,  upon Ce-promoted, Cu:containing range  of  synthet i  c l~roducts f r o m  coal, coke, semicoke, : "~: : : ::<: ads0rption,pCcurs as  3 typeSand. :activatedVan der  Waalsdiffusion.ads0rption, a c t i v a t s d i n  cer ta in  tern- catalyst°Ut in theanddeterminationits effect upon°fthethe ferromagnetlsmactivity: of..~,{ ~ .~Co Catalysts in the  synthesis of  h£drocarbons f r o m  the  or coke-oven gas. I t  is emphasized t h a t  be s t  resul ta  ; } :-'- :i 
: : l~ratu~e ranges,  ~t i s  possible to sepa ra t e  these proc- Moans ;  H . E .  See abs. 301, 302. ,i~ ~:'~oXides of C a t  a tmospher ic  preSsur~ have  been Studied. ~. a re  secured by  combining the  process w i t h  low- tempera-  - ::; :! 

e e s e s a n d  inveSt iga te  the kinetics of  each. Hea t s  of :" +: :: : '+ ~i~:~21 of these  Co catalysts  produced.oi l  when  the  in i t ia l  l u r e  r a t h e r  t han  h i g h - t e m p e r a t u r e  Carbonization o£+ :. +: 
~C0r-H, m ix tu r e  was  first passed  over  a supported Fe,  ha rd  coal. : " • : : 
.LWater ~ gas  catalyst ,  b u t : w i t h  no w a t e r : g a s  catalyst-•  - - . • . - M 0 ~ z u ,  H.  Gene ra tmn  o f  : W a t e r  Gas  F r o m  : 

i~:~:Present only the  Co ca ta lys t s  Containing K..CO~ or  B r o w n C o a l  in  the  Pintsch-Hi l lebrand Genera-  + i 
i'~:: I{::$0+ produced oil I n  gene ra l  the effects of  cer ta in  

~J " J dditi~ e w e r e  to alte~ the distr thu to r  of  the  H a m b u r g  Gas Works  I I .  See abs. 
ion between liquid and gaseous  synthesis product+, t + : .+ . " • :" :. + ~;~.~t 

~:i~.~ctease o i l  yields; and to sh i f t  the  t empera tu re  r a n g e  MiZzen,  ~. ' Scc ab s, 3052, 3053. .' i 

i 
*f maximun~ oil yields. The .ef fec ts  of t h e  addi t ives :  • 2339. !E[~Z~EU, y~r :3-., ~¢n G ~ F ,  E.  [Theory  of  t h e  + i 

are a t t r ibuted  to selective ac t iva t ion  a n d / o r  beneficial ~ e n e r a t o r  and  Wate r :Gas  Processes;] Brenustoff-  . . . .  : ; :  
l~.tsouing o f  t h e  CO catalysts:  - .  : ; : " '  ~ chem. ,  col. 20,1939 pp. 241-246; Chem. Abs.,  col: 34,+ : 
;.: l ~ I0y .~  +A ~c¢ abs. 3674. ' 1940, p. 3904. : . . :' ' : . 

+ 
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3 0 8  . . . . .  :- B I B L I O G R ~  01 ~ FISCHER-TROPSC'/~ SYI~THESIS 'AND RELATED PBOCESSES . . . .  ' 

Attempt  to follow the processes quant i ta t ive ly  on a X X X T H L  Belat ion Between Condi t ions  of 
kinet ic  basis. Synthesis  and the Unsa tura t ion  of the  Ben. 
2340. M~LLV~, C~ E. Higher  F a t t y  Alcohols. Soap zine Produced. ~'ce abs. 167~. 

Sanit .  Cbemica]s, voL 14, No. 12, 193~, pp. 27--°9, 69 ; M ~ T ~ ,  :Y., A.~U YAMAha, T. Benzine Synthesis  
Chem. Abs., vol. 33,1939, p. 1263. F r o m  Carbon Monoxide and  Hydrogen a t  Ordi- • : 
Soyeral methods fo .  thn pruducOon of h i g h e r  naryFre nre = In0uenceof Carbon Oi 

al iphat ic  alcohols are discussed briefly amoug which oxide in  the In i t i a l  Gas  Upon the I r o n  Cat~. 
is  t he  direct  catalytic synthesis  f rom H= and CO. lyst. See abs. 1890. 

M u ~ t ,  H. ~. ~ee abs. 202. ". Benzine Synthesis  From Carbon Monox- ~: 
ida and Hydrogen a t  Ordinary Pressure.  I V .  • 

MO~UERn0~, H. ,~ee abs. 1124. Influence of .Nitrogen, Methane, Oxygen, and 
2341. 1 ~ o z ~ ,  R., ~XD Km~ZgR, h i .  B .  Par t ia l  Com- Ammonia  in the In i t i a l  Gas Upon the  Iron = 

bustion of Methane Wi th  Oxygen. Ind. Eng. Chem., Catalyst.  ~'ee abs. 1891. "~ 
V0L 43, 1951~ pp. 2782-2787, MU~XTA, Y., A~D YASUDA, ~I. Synthesis  of Ben- 
Pa r t i a l  combustion Of CH, w i th  0= a t 3 0 0  p. s. g. zinc From Carbon l~Ionoxide and Hydrogen. 

has been studied on a pi lot -plant  scale. The independ- LIX.  Activation of Ir0n-Copper Cata lys t s  by 
ant  var iables  given pr imary a t t en t ion  were the O= : 0 Boron. Sce abs. 1895. : 
feed ratio,  the preheat tempera tures  of the  feed MURATA Y., IS~II'ZAWA, S:, AXD TSUI~EO!TA, S. '!;:i: 
streams, and the space velocity. The reaction is as- Benzine Syethesis  F rom Carbon Monoxide and ~:~ 
sumed to proceed in 2 step.~--a p r ima ry  reaction when Hydrogen a t  Ordinary Pressure. XL'CXL In. -'~-: 
CO= and H : 0  are the main prodncts  of the reaction of fluence of Current  Velocity: See abs .  1867. :: 
CH, and 0= followed by:reforming of CH~ with CO= a n d  
H=0 to CO and H:. The r e fo rming  reaetien appears "~fm~ATA, Y., M.lz~z~o; S., A,wn TSC.X~OKA, S. Syn- :i!: 
to be the rate-controlling s tep in  the  process. Eqni l ib-  thes is  of Benzine F r o m  Carbon Monoxide  and 
r inm was not  at ta ined nnder the  conditions emldoyed." Hydrogen at  Ordinary P r e s s u r e .  x L V I I L  
The calculated final reaction temperatures  ranged f rom Influence of Addit ion of COl~per and Alka l i  oil 
2,000°-2,500 ° F. The por t i a l  Combustion of CH, vriti~ New Iron Catalysts. ~gee abs. 1384. ~: 

A~ az~r~afe cost of ga,~oZine fo r maximum gazoF.~ze !~roda~io~ a lys t s  and t h e  Composi t ion of Gas Used in  t he  
S y n t h e s i s . . g e e  abs.  1899. 

~344. l~I~mPHn~E, E. Vo Research and Development  in  
the Oil  Indust ry .  Pet roL Refiner, vol. 25, No. 10, 
1946, pp. 161-162. 

• The use  of na tu ra l  gas and  coal as yaw materia~z 
for gasol ine in competition w i t h  crude oil  is  discussed 
and emphas is  i s  pu t  upon  the  a p p l i c a t i o n  O f  the 
fluidized cata lys t  to the Fischer-Tropsch p rocess .  The 
importance of using the  f lu id ised  cata lys t  is nmde  evi- 
dent by the  great  reduction possible in the  number~of 
reactors required for  an equivalent  product ion Of 
liquid fuel .  For  a plunt  to produce 10,000 bbl . /day  of 
synthetic hydrocarbons, u s i n g  the German p l a n t  de- 
sign, 2°-8 reactors wou,ld be required having  a cooling 
surface of 5,80.0,000 sq. f t .  By  Using a f inidized ~at- 
alyst'  i t  is  possible to reduce  t h e  number of reactors 
to 4 and  the to ta l  cooling surface to 250,000 sq. ft. 

" T h i s  means  a grea t  reduct ion in i n ~ s t m e n t  costs as 
well as a considerable decrease in maintenance and 
operating costs: This  use of  catalyst  in  fluidized form 
in the Fischer-Tropsch synthes is  i s  one of the out- 
s tanding advances in the oi l  industry.  Improvements  

a l s o  have  been:made in m e thods  of producing" syn- 
thesis gas. one:process be ing  cansidered commercially 
for both na tu ra l  gas and Coal  involves p a r t i a l  corn- 

O dooill Coal Og shale 

]~ffect 0f10% capita] charge 
on investment in: 

Ra . . . .  terIal c~ar~e, as- $2.Tsper $~3oper to_$3"20nper $1.~0 !~ton__ 
sumed or estimated, bblJ .M ~ . 

Gasoline cost, cents per gaL: it.= 
Raw]material . . . . . . . . . . . .  8.8] . . . . .  2.9~_... 3.0.L... 4.2. 
~,in~u/acturlnglesscredit~ 4.3 . . . . .  ~9 ..... ! 1 ~ 7 . . . . .  1 1 . 8 .  
Production, wansporta- I. 0 . . . . .  I. 0 ..... :._.__ . . . . . . . . . . .  ... 

tSo~ 
Total inc]udtng 15% ~ . . . . .  12,"~ . . . . .  16.0 . . . . .  10.0. 

capital charges, 
:Effect of In~ in raw- $1~Obl~er SO.lOper $1~O0o~r $1~OOoP~ 

material charge. . .M an. 
adds  ft .~d& a d d s  a d d !  
$0.032 $0.029 $0.012 So.or 
p e r  p e r  p e  r per g~I 
gal. gal. gal. 

l~fanaincturing ....... ~_.~ $0.016 $0.037 .::.:.=...= . . . . . . .  ~... : 

:~Ianurcoturingand rain- . . . . . . . . . . . . . . . .  .._. $0.050 ~0.0551~ 
ing. p e r gal. 

gal, 

Prlc~ delivered to reflaer~. 
Price In field after gathering. , 

i i ! 
0~ under  assumed commercial condit ions was shown ~ - - - .  Synthesis of Benzine From Carbon : bustion wi th  0= to produce the CO-H~ gas mixh~re Appra~mate ttw~n¢~d~ and zt¢d r¢~l~iremet~M]or maximum mi~leo : ': 

d~Ila~c produvlion : . to-be a pract ical  method of supply ing  feed g s s  to the  M 0 n o ~ d e a n d  Hydrogen a t  0 rd iuary  Pressure. required. In  the case of coal, steam is used along 
hydrocarbon synthesis p r o c e s s . .  : XL:L~. Influence of Various Metals Metal with the  0=. From an economic standpoint,  production . . . . .  ~- - ~ - : 

• • M v r ~ r ~ [ r ,  . . . . . . . . . . . . . . .  w : . ~  , h ~  ~ h ~  : .... ,' ::- . 0xides .  and Precipt tants  on Iron-Copper-~ ~ ~,'! • Of l iquid  pr0ducts• f rom n a t u r a l  gas using a m0~lified Plantlocation . . . . . .  . . . . . . . . .  Gulfc¢~ Western C01~-CalIL i 
^ . . ^  ~. ~..  . _ : - .  ._ ~ . Kmselguhr  Catalysts. See abs. 1885. . = : Fischer-Tropsch operatinn appea r s  reasonably attrac- Product market ar~ :Eastern~abo,~rd Pa: Cali~ i 

~ a ~ .  mU~AOUR -- .  t.uanuzac~ure" o£ Llqula ~nels:- : ~,'~rm,~. ~ ~ ~ : ~- .. = Hva" mha ~n~b'nf ~ r n d l ] e i ~  ~ 0 1 i n e  may be ~liffhtlr " " " 7 " :  " ' I I 
From Coal.] Recherches et  mventinns,  vol. 6 19_o, Gasoline Synthesis From Calb n Mo xl a ' lower t han  the cos t  of productmn of gasohne f lo ra  [ ~ . ] . . . . .  
pp. 390-392 Chem Abs vol  19 29~5 p 1487 : ~ ~ '. • _A: . . . . .  • o no. ~e :i ~ , ~ o  , ~  m h ~  ~ ~ m ~ w ~ . ,  s,~h~-u~ al ly  hi  her 1~awmaterhl .'_.:. : ~ . : : :  Crude . Natural .uoa l  u n s r ~ e  

: . _ ~ -, • ,. v • "- . . . .  : an~ r~varogen-  L . k * l ~ l .  Ac t ion-of  Carbon ::~ . . . . . . . . . . . . .  ~ -~, . . . . . .  ~- ,  " ~ . . . . . . . .  . . . . . . .  g' : '" - ~' "" ~ " "" oil " - . ' .' 
Brzef outhne of t he  resul ts  obta ined in Germauy by Monoxi'd~ , n r r A n  ~ . , ~ v ~  : e~  ~h~ ~ a n ~  " ~ investment  involved in the production from na tu ra l  .... : :  " " :- - : I gas ' : . . . .  .... ~ "" 

a li* '" " .................................. ' ' . . . .  - pp cauon oz the:  following processes : Low-tempera- " ' ~ A  ~ ~ -- " -- ~ gas A p l an t  to produce abou t  9 000 b b l / d a y  of gaso- I • [ I 
t a re  carbonization" man, ,faov,r~ ^~  ~-,,,~,-~ -..~.-,, l u  ~ .  ~A~VADA ~: A.~'D 'J.'AKEZ~I ~ Syn- ~ ~in: ~ ] ~  ~ ' t h  1 ~ n  hh~ ~ ~ . ~  f~m~ o,~t usin th" Investment $ per bb per ! I 

. . . .  ; . . . .  • . . thesm of  Benzme F r o m  Carbon Monoxide and" '~ . . . .  ~ ' - o d~y total off products ...... 4,300 , 4~ ~ 600 6, : . . . .  facture o f  Me0H from water  gas  ' dxrect hydrogenation r ~ v ~r.-- ~ . . . . .  " " _ _ ~ - flufdized tecl nique is es t imated  to cost $4- 000 O0O Steel requirements ton per 
of coal. ~ A ~ i ~  ,n,~ ~ u - ~  ~ ,  ~ ~- ~ • ~ ~- ..:. ~ --~ : ~ In addztion-to the gasol and  gasohne produced, about bbl. per day . . . . . . . . . . . . . . . .  5.7 ,1 4.6 ~,  : ; 

M ~ X ~  K See abs 2500a; - • Iron:Co~ne~. Cata l~*~ . ~  ~ ~ = ~  ~-.~ .40,000000 cut. f t .  of g a s / d a y  0f~l,000 B. t . u .  w d b : ~  I 
o ~  . . . . . . . . .  : . . . . . . .  ~ : ~ . . . . .  ~ . . . . .  . . . . .  ~ • produced. Crediting: th is  a t  $0,25/1 000 on. f t :  a n d  t h e  . . . . . .  . . . .  ~ " : ~ : . 
, , ~ ; -  ~ U ~ T ~ ,  ~ . .  ~yntnsSmHO ~ ~0n~ r a r a m n s  ~ o m  l~Im~.,~, y., Y.~s.~I~O, R., . ~ u  T~SHmO, E. Synr'~.~, ~: gasol and  :certain chemicals  a t  a suitable figure, then 2346.: . syn the t i c  F u e l s  Picture. Wor ld  0 i l ,  ~ol i 

: . ?~r~on~ v o ~ o ~ , ~ 4 1 a . n ~  ~ 2 ~ _ ~ e  ~hem~e~s  ±~e~. t~es  m of Ben zme ~ o m  Carbon Monoxide and . ~  ~the cost of gasoline based on c0al a t  $2.SO/ton :comes 128, Februa ry  1949, .pp. 46-50. Petrol:  Refiner, yoL: 
2 ~  ~X;~" . ~ '  ' ~ "  - -  ' • . . . . .  ~yarogen .  ~-~x. ~ e c t  of ~:oppor on Iron . ~ "  ~. mughh,  t o  $007O5/gal a cost  not greatly exceedin ~ : o8 No 3 1949 pp. 95-96. . . . .  

..... o o ,  ~ ± ,  p . . . .  ~ . ,  : : " : :  . : ,  ::: . uaralysts .  ~ce abs. 1896 . . . .  " ~ : | ~ : .  : that ~f a simila-r g r a d e  gasoline from c'rude oi ! a~ Some br ief  s ta t i s t i cs  a re  presented on the  deposits " ~ .; 
: ' Revmw ~ t h  0 v e t  ,0 refs. : . . . .  : '  :: : ' : : : MUR~ ATI~, Y., NAKo~-G~k~VA; ~ I . ,  TASHiR0 E. -&l~'~}:?i~ :": present crude prices. , - " a n d  :reserves of raw= fue l s  i n  the Uni ted States ,  a n d  ; 

.~: - - .  Gasoline Syn thes i s  F rom CarbohMon0x- : ~ : U~E~[Ur~ T Synthesis  o£ Benzine From Car: : ~ ' ~  : ~45 . . . .  ::Naturai G a s  Coal 0 i l  Shale a s  Sources a n p r 0 x i m a t e  es t imates  of the  investments  reqnired per . : 
ide and Hydrogen. LX~XIL . . . . .  Composition of Gases- . ben Monoxide and Hydrogen .  LXIV. : Metb- i~:~f~:. : ~  of 'Liquid:lrUels.  Oil Gas~30ur:  vol  46, No.:49 t9~S, ' :~u~t o f  capacity for  p roduc ing  gasoline f rom m~de oil, : 
and Flow Velocity.: 8ee.abs. 1906; ~ oas  of Preparing I ron  Catalysts. 'Zee  abs .  , ~ / , ' ~  nu 6 8  a~..7~ -~r~9~ : ~': : : ;  :~  .... n a t u r a l  gas coal (based on Fischer,Tropsch process)¢. 
:: : - - - .  See abs.  1889, 1860, :1861 ,1862 1863 . 1900. : " ~ : . £  Sta tement  to the Commit tee  On In ters ta te  a n d  FOr- " and : o i l  sha le  a r e  .made. F r o m  a s t r a igh t  ee0n0nnc- : : ,  -: 

: " 1864, 1865, 1868, 1872, 1875, 1876 1877 1882: ~ .. Synthesis of Benz ine  From C a r b o n ~ ' ~ j : ~ : ' e l ~ n  ~ . n ~ r n ~ . ~  nn ~h. H o u ~ '  ne ~ o n r ~ n ~ t i v ~ s  Bill  S tandpoin t  i t  i s  believed t h a t  the:pr0duet ion Of l iquid " 
! 'Monoxide and Hydrogen.  LXV: • .:+ . 1883, 1889,1908, 8468. • ! • B e d u c t i o ~ ; ~ 5 4 7 5  dated March 5, 1948. l lesources Of crude oil •and fuels  f r o m  na tu ra l  gas  i s  competit ive today  w~th pro~ : 

i: : • ~ Mu~ATA +~wD H A ~  I . :  Gasoline Synthesis  : ! : b Y  H y d r o g e n  a n d  Hea t  .Treatment Of I r o n ~ . : ~ : i . . r a w .  mate r ia l s  for  synthet ic  l iquid  fuels product ion in : duct ipn  o f  Similar products  ~ 'om crude oil. ~With f u r -  ! 
ie, Uni ted  , :  : F rom Carbon :  Monoxide and: HYdrogen. . . . .  . . . . . . . . .  C a t a l y s t s .  ~ovabs .  190 ! , :  : ~ ; : ~  

: : - .  ~XXIV.  Influence Of ~Vater Vapor: o n  I ron '  . : :' " .. Synthesis of Benzine F r o m  C a r b o n ~ : ~ , ~ e ~ g i v e n ~ -  o£processing method I 
- ; ; . ,  Catalysts.-  ~ee abs. 1906b. : ' ,  Mon0xtde and Hydrogen.  L X ¥ I ;  Bedue 

i M ~ T ~  Y.  ~ D  M.~¢r~o S; Benzine  synthes is  . ~ o f  I ron  Catalysts. I gee abs. 1902; : 
:-~,~,:~.~:~. :From Carbon Monoxide. and. Hydrogen. L I I .  , '=' .~mtArA ~.  T ~ s u ~  Y. : Z ~ A e ~  H. 

: ........ - InflueneepftheInitia~l~ateria]s, Carriers, a nd  "=";~SAwA~, Y. Synthesis  of Benzine F rom ( 
'~= ~. F i l l ing  Agents Upon the  I ron  Catalyst. ge~ . : 'b0n Monoxide and Hydrogen. L v i I  Et 

~'.;~!~' abs. 1888 .  • : :  : O f  ~ Some Addeff Substances on Iron-CoI 
" ~ " I " ~ U P ~ A  ~ Y A.~DTsu~EOK~ S .  Benzine S y n t h e :  ; : ~~i .~. ~Catalysts.  ~ c e  abs. 1893-~ i 

• : : '~ : sis F rom carbon  Monoxide a n d  Hydrogen-a t  ~ : ~ : M ~ ,  Y. : Y o s ~ i o ~  Y ,  0 ~ ,  G , :  . ~ u  S$ 
;" Ordinary Pressure. X X ~  Influence of Cata- ' ,~ : S. Synthesis 'of Benzine From Carbon 

-:" lys t  Concentration. See abs. -1866. -. ~ oxide a n d  Hydrogen. IX][. Beaction 
- :~: .: Benzine Synthe=sis:From Carbon Monox= - ' : : . pera ture  and Durab i l i t y  Of I ron  Catal5 

• ~' : ' * . i d e  -and H y d r o g e n  a t  Ordinary • P r e s s u r e . .  ' ,~¢e abs !837.: 
: ~ :i: X X X H L  Belation o f . F r e e  Space in . the R e a c - '  . ~'-~-----.: .Synthesis o f  Benzine !From Car 

, : ' t ion Tube and the Reae t ion .Bate  of the I n i t i a l  i - ' :  :', ~Ionoxide and Hydrogen .  LXI I :  Durabi  
: ~ /  : Gas, audAls0theInfluence0fMaterlalsMixed ; : .~ ,  0f  I ron  Catalyst  a n d  the Composition of 

:~ Wi th  the  Catalyst. ~ e r a b s .  1869; " : :~;:~,Used in  the Synthesis.  ~ e e a b s  1898 
= ,'~~ . Benzine Synthes is  F rom Carbon M0nox- - ' - - .  Synthesis of Benzine. F r o m  c a r  

ida and Hydrogen a t  Ordinilry Pressure.  ~ o n o x i d e  and H y d r o g e n .  L X I H .  I r 0 n  ( 

~ + ~  ~r~ -u+lined and b r i e f  descrinti0ns ther  i m p r o v e m e n t s  i n  manufactur ing-  technique a n d  - . 
given o£processing me thods .  Pre l iminary  figures pgsslbl.y :m m l m n g o r . w l t h  further:re.creases zn the  -~ 
~iven on possible cos ts  and  mater ia l  requ i rements  of fin m n g  ann p rouucmg cruae ml, proaucu.on oz :n l~t~  
production of  synthet ic  • fuels from n a t u r a l  gas ~ : f u e l s  zrom c0at a n n  nit  sna ie  may:  we~L uecome, q m  e . 
: and  oi l  shale in  comparison wi th  petroleum ~ ~ :  : a t t r a c t i v e :  f rom a c o s t  standpoiDt,. = Subs tan t i a l  p~og-: 

. -_ . . : ' ' : r~ss. iS hound to. res~Ult f r o m  the  -large a m o u n t  of  :re- : .: 
~imate ~ m e n t ~  and stedre~lutrc~ for magnum ~a~oIi~ S e a r c h a n d  development now being earr ied out.  . -: : - :  

r ~rodu~on - ~ , ~ 4 ~ . i  ~ P m ~ ;  E .  ~ . ,  G o ~ ,  E :  3 : , • ~ N n  K A ~ x m ,  
, / ~  ]~ .  Applicat ions  of the  F l u i d  Solids Technique to  ~ lo~t,o~=::.:..:...:..I G ~ o = t  - : Colo- wesmrn C a ] ~ :  i P r o d u c i n g .  Synthet ic  L iqu id  F u e l s .  3our.  Inst .  

Let market area.~. ~.. ~.) [ Eastorn seaboard : ~Pa. Call[ ~ pe t ro l . ,  v01. 33; 1947, pp. 608-620. Petrol .  Processing, .  
. ~ vol .  3, 1948 pp.'g55-361.; Chem. Abs. vol .  42 194S 

msterial:_:.. . . . . . . . . . .  : Crude I Natural Coal: " '  011 shal~ : • p. 3 1 6 2 :  ..... :~ . . . .  .' -: : : '  : : '  
I ~  ~ OU ~' " g a s  I " ' r : T h i E .  papor , 'wh lch :Was  read  before the  l l t h  I n t e r :  . 

n a t i o n a l  Congress of P h r e  and  Applied Chemis t ry  e-<- 
lne,%totaliiquidprod- ,87 9O 89 S~ p la ins  t h e  basic elements o f  the fluid sol ids  technique 
~ " a n d  describes 3 special  appl ica t ions  0£ t h i s  development truant, $per  bbl. per 6 500 8,200 8,500 &400 
, gasoline. ~ ? - ~ i n  Eae pet roleum field, namely ,  the: catalyt ic  proqe~sing ; 
requirement ton per ,: : ~ = .perdsy;ga~line . . . .  : ' ":7.S " 7.9 . .  S12 ! : ;.~ of :gas oils,  the extract ion of  l iqu id . fue l s  f r o m  s h a l e ,  : 

: ~md the  synthesis  o f  t he  h igher  hydrocarbon homologs 
f~om na tu ra l :  gns.~ ~ Simplif ied d iagrams s h o w i n g  the 

;ale mined and retorted in Colorado. Raw shala oil transported b y  i basic f e a t u r e s  bf the  above processes are  s h o w n ,  o t h e r  ne to CaUforula for refining. . . . .  
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' appl icat ions  a r e  under  acdve  development  a m o n g w h i c h  empio~ed in the  Fischer-Tropsch process X gasol in " 1  :ExPer imen t s  w e r e  m a d e  to de te rmine  t h e  bes t  e0ndi- : 9 3 5 9 .  N~.e;rT~.~v.x. ~I: [~IethanoL Coal  L ique fac t ion  . . . .  
: a r e  the  eokin~ of  *e~idual fU~l - ~  - - n  :~'~- -Ar~^-~--  ~.~. u : ~ _  ~_~o.^^~ . . . . .  _ . . . . . .  : _  ,.. . . . . .  e ~ . |  t l ons fo r  a c t i v a t i o n  of  the  ~tandhrd FiSeher-Trol]sch Co Combined H y d r o g e n a t i n g  and  C r a c k i n g  Processes~] : 

: t ion and gasi f icat ion of coal. r a i n i n g  70% 01eflns I t  h a s  also been found  unnece~':~>)| ca ta lys t  (Co:5[gO:ThO_.:kmselguhr=100:S~3:.00). Gas-  u. Wasser fach ,  vol.  , - ,  192~,:  pp.  !1~- -1184;  
. 2349. MuszI~A~,K [ S y n t h e s i s 0 f L i q u i d H v d r o c a r b 0 n S  s a r y  to m a i n t a i n [ i n  the  s~nthesis  - a s  t he  r a t i o n S |  The a p P a r a t u s '  t he  p r°cedure '  and the  catalys~:prepar Chem. Abs . ,vo l :24 ,1930 ,1~942 .  

: : F r o m  W a t e r  Gas.]  P rzemvs l  Chem. vol :  1 8 , 1 9 3 4  pp CO : H , _ = i :  2 ;  the  conve rS ion 'works  sa~ i~ae tor i ly  at ':~:i:.] : r a t i o n  by  p r e c i p i t a t i o n  a r e  described,  and .~he  ex-~. ri- R e v i e w  of pa ten t s  a n d  l i t e r a t u r e : o n  t h e  B e r g i u s  and  
: 483-45.9 ; C h e m  Abs vol "o9 1935 ' p  602 ~ ' : : r a t i o s  between 1 : 1 and i : 1.5 m a k i n g  possible t h e  direct mentor res tore  a r e  unematea .  'Ane r e su l t s  (usemse  tna~ I . O .  F a r b e n t s d u s t r i e  p rocesses  o f  coal  l iquefact ion,  

" : M.~e ~;'*~w - : ~ ' ~  ~ : ~ " ~ -  : '-~ ~,  ~"~ ' "  ~ ' ~ : :  : u se  of  b l u e  w a t e r  gas  0 r  P in t s c h  g a s  w i t h  a :resultant  ~ : ]  : ac t iva t ion  by H.~ g a s  i s  higlfly s a d s f a c t 0 r y  fo r  t h ~ s  ~ I e 0 H  synthesis,  a n d  hydrogena t ion  of  h y d r o c a r b o n s .  
' ~ ~ o ~  ~ :  ~.: ~'~?.'~ ~, '  ~%~, '~Y~.  ~ ~.', 2 ~ ~-~a~y, r educ t ion  in cost. F u r t h e r m o r e  i t  i s  c l a imed  t h a t  tho / ~: |  ca ta lys t  unde r  cond~tmns oz ~ ~a°--~o °, a t  a n  o p u m u m  T h e  construction a n d  h e a t i n g  of h i g h - p r e s s u r e  react ion 

~ s e s  ~,-~ ~ i ~  acclivity az  ~ r  ~ ~..~ _~:~' , 5 ~  ~ ~ ~. ~ :  Cata lys t  Used is  stable to S, and  ~ a t  Such s~ight poison~. )::i~|. 
a t  t ha~h~inn ina  ~.~.¢~n~ .¢  *h~ .~*~1~¢e ¢ , , ~ o ~  ~ ' ~ ,  ! g as  m a y  occur has  a beneficial  effect in r educ ing  t h e ~ . , |  - - . . . .. . _ 9360 - - .  FLche r -T ropsch  P rocess  f o r  Product ion  

. . . . .  o o . . . . . .  ~ . . . . . .  . .~ . . . ,~  ~ . ~ - . ~ o  , , ~ . .  a c t i v i t y  of the  Catalyst  an~ n r n m n t i ~  al~fln ~ n ~ + ~ .  :~''~| described fo r  de t e rmin ing  t h e  opt*mum a e g r e e  o~ re-  n~  .~vntbot~ Ir~.q~a]~na " 1 ~  ~,-1 "~Yae ~ 2 ~ 1 ~ . a  
e y d r o c  b o  S P oduced does not  affect  Its act*~t.~. E v e n w i t h f . ~ r n i n ~  . f . ~ n ~ l n n ~ .  e t  tha~ ,eo i~o*~  '~: ' |  duct~on. I t  ~s shown f r o m  the above cond~tmns tha t  ~ e .  vm 17 l f l ~  nn ~ g K 1 -  ~,ham hh~  ~-.1 ~ 

: Al l  c a t a l y s t s  examined a r e  instantly,  inac t iva ted  by .... v .  ~ . ^  ~ - -  7 ~ - ~ , - ' ~  ~ - r  - v r  . . . . .  , . . . .  v ~ - ~ a s  ~ : ~  ~or the  stroage.~L ca ta ly t ic  aerie ty  t h e  reduced:  Co ~7~%~" " ~ i e :  . . . . . .  ~ ~ . . . .  - - ~  ' . . . . . .  ~" " ' ~  v "  • . . . .  . . - : . ~ n ~ d ~ n e ~  s a ~ l s ~ a c ~ o r L v . .  :'!-: : - -  - - - • ~ o o o  p. ~o~a. :: : . 
• .: O: m the r eae tmn  m~xture. : ^^5"  ~ " " ~ ~ " ~ |  ~ ca ta lys t  c o n t a i n s  n o t  only about 5 0 %  o f  me ta lhe  Co ~ ~ .  . _ , _ 

: ~ : ,  z~ A. ~ ~ppl icat ion o f  F ree -~nergy  ~qua t ioas  ~: . . . .  " . . . .  " n h n ~ e s c n p u o n  o~  p rocess  e~ec~ o~: v a r y l u g  o p e r a t i n g  : 2349. MYDDLETON, W. ~ .  [ S v n t h e n c  Internal-Combus-  to  *~e ° * ' - ~  . . . . . . . . . . . . . . . .  ~ - -  ~ ~ ~ ~ ; ~ : ' , |  but also lower  oxides  of Co. I t m  also.fou d t h a t w  e ~ . . . .  _ , _ . 
. . . . . . .  t ion Motor Fuels.]  Ch im. :e t  i n d .  v0 l  37 1937, 9 9 : :  Car~on°Mo]'~0x~d~e~an~HLv~d~ m °n~ x~Y~-r°ca~-[°°ns~r°m~:: |  ~he above c a t a l y s t  is  used fo r  the syn thes i s  0 f o i l  a t :  e ° n m u ° n s ,  an¢~Pr0Perrms °~Pr°aucrs"  : '~ 
: : ,  : :'863--864 t h e m  :4.bs eel 31 1937 p 5975 : :  : o 1 3  n 1 ~  V ~  o -~u,~!oge: - °0ur'~ns~'re~r°~;,~:~!~:~| n o r m a l  p r e s su re  and 175°-390 °, a g a s  contract ion o f  ~A~m~co~r,E. S. S e e a b s : ~ 5 9 .  ' 
:: : B r ~ e  rl~CuSsi~n blip h ,  due e~o ~ , ~ . . ~  *.: ~ ~,~, '-,~L " " ~ '~ '  PPr:=~:'~-~-~' "~  °~ - :  : . :~'~)| ' 85%:a nd  a / - i e l d  of  in0re : than  160 ec o f  oi l  (specific ::. 2 3 6 1  NA~TOWS~ B [Synthet ic-  F u e l s  i n  Poland ] , ' 

: ~ m h t ~ r  f u e l  f r o m * h e  .~*,~h~.~n* .~  : ~  ,~a,.~A . . . . . . .  .~ ~..  ~ q u a t l o n s  na~ e been der*;ed ~eintmg f ,  ee energy  of ::~:~| - gravi ty  abou t  0 75) fo r  each m of w a t e r  g a s  (H.- : C O -  : N a f t a ,  vol. 2, 1940, p p .  344=345; Chem.  Abs .  vol. 43 
: _:-~ - .  , . :~_ ~-, ~ - - - ~ . ~ -  - ~  ~.~-e~:~.,, . . . . . .  ~= r eae tmn  to ~emperature in the  synthesis  of a se r ies  of ~i!~'| a.  1) a re  o b t a i n e d  : , . . . .  : 19~9, 3591 . . . . .  . . . .  m e  motor  prooueeu by m e  ~r i t lSh process i, u s iug  w~:- . . . .  aea,~Ue l~ve14n.a.h."o -~ .. . .  ~ ..~.~ ~T V~ i "~.~ "':~'~.| " '~  " " " : . . . . . . .  . . . . .  P . . . . . .  : : : '  : " 

t e r  gas  d ~ r e c t l y ) o v e r  t h a t  produced b~ the F i sche r  : nn  ~ h ~ a  o'.,~,*~.~& . . . .  ~ , ~ . ~  ~ . +  + . . . : , ' : .~¢ ,  . . . . .  ~*; ] • ~356 ": S tudie~ o n  t h e  Fi~cher-Tropsch ~vnthe Dmcusse s  prospects  f o r  a synthe t ic  motor - fue l  indus- '  ' 
p rocess  ( u s m -  a g a s  m ix tu r e  ad3usted to a r a h o  o f  wer~ ¢]r~wn ~ ^ ~ - ~ h  ~ e . ~ +  ~,.1 ~^.~ ~# . . .~  ~ " : ) : |  : S s I I  Stud~es on  I r o n  Cata lys t  72. S N a v a l T e c h  t r y  m Poland based on t h e  ~ i scher -Tropsch  process  , 

2E~-: ! C 0 ) ,  Th  e la t te r  process could be ~mproved by l a r  heat-t~mn~rntm'~ ~ . U . ~ t i o ~  wo~,  -~ef.~ ' n v ~  ÷h. ~ ' . |  :M~ssmn tO J a p a n  X-3~ (N)-~ ,  E n c i .  (B)  19, 1946, 2362 ~ s ~  A W R e c e n t  Deve lopments  in  t h e F o r m a  . . . .  
: : u s ing  Ni  in ,p lace  of Co; wa te r  g a s  iu  place e f  ~gases : range  Oh°--:OThbv-C'-~xis~in'g-equati"ons b-ei'~;-e'ne'ra~ll'v )~:!:'] " 9p. i79-181 ;  PB  58;70t. : : :  : . : :  : t i o n : 0 f , S v n t h e t i c : F u e i ~ r o m  C~rbon ~Ionoxide  a n d .  

: r i c  h i n  H.~,. and  bY opera t ing  in  s e v e r a l  steps. : u n s a t i ~ a c t o r y :  for"ihe t e m p e r a t u r e  ran~-e co~e~iin~ s ~ .  ~ ]  : : :  E x p e r i m e n t s  Were m a d e  t0 inves t iga te  i h e  e f fec t ive - :  : ~ :HydrOgen.  : t h e m :  and  Ind .  vol 45,1926 p p  876-873; 
: ~ 3 ~ 0 . : ~ : ' P r 0 d u c t i 6 n  Of HydroCarhon~ Otis F r o m  tl iesis2 some.  Use haS b e e n  m a d e  Of ~n~olecular-~ heat~)i~|  :: hes s  Of i ron=cata lys ts  i cy  synthesis  o f  0!1 f r o m  w a ~ r  : :: Chem. Abs.,:vo!.2!;1927,[:p. 638i: : . : : .... 

: : -  : . : : : I n d u s t r i a l  Gases.: Colliery :Gu~rd.~ :voh: ]57;  1 9 3 S I :  : and  en t ropy  :va lues .  ca lcula ted  f rom:  s t a t i s t i ca l  :and~)!i:~: : gas a t  nor*[ml:pressnre:  R e f e r e n e e ! s  made , to .prev ious  ( ::: : l%eview:and brief  •discussi0n: of t heo ry  a n d  prac t ica l  : 
: pp; 286-290 :hour. Inst ;  Fuel ,  eel.  1!,  1938 pp: 4 7 7 - :  spectr0scopic d a t %  The  suppress ion of  reactionS, in!~'~?,~: : w o r k  of  T s u n e o k a  o n : i r o n  ca ta lys ts  T h e  influence appl ica t ion of F iScher :Tropsch  process : :; : : 

' 49o;. 0 e l  U:. Kohle ,  Vol'. 14, 193899,  .723-7o6_, 761-763", which  CO.- i s  f0rmed i n ,  .~pite of  2ree-ener~v~ c h a n ~ , e s ( ~ |  ~ ~>~, : of metals, or  t he i r  oxides, on  :the catalytic. • . . . . . . .  ac t iv i ty  of ~ .~oo ~ . ,epor~s  ~ * on ~e+~ .roam'easY : o~"~,\~.~.~noi.gy~'~' i . '  , 
'~  " : .: t h e m  Age : vo l .  3S 193S p p  404-407 C h e m  Abs f a v o r a b l e  to them is  a t t r i b u t e d  to special:  c0nditi0ns ~i~.~. the ca t a ly s t s  ' F e  Cu : kiesel~mahr: :Na-C0~--100 : 20 : * v ~ "  ~ ~a'on ~ +~ +- ~ ~ ¥ ~ ,  ~ . o e  ~ ^~ . . . .  ' 
: : -:: vol  32 1938 p 8105 : : : , " : = : p r e r a i l i n g  a t  the  ca ta lys t  su r f ace  T h e  appearance  o ~  .: ' 200- ~ a n d F e :  c u  Th0~:  k iese lguhr-  h'a:CO~--'100 20  - :  : ~ u t ? n g ~ - ~ . ;  :2~Yn~ e~*c ~e!s '~ .~ 'u~r '_  ~ . . o ~ : ~ . r ~ ,  : : :  ::1 

' , • : , ~ . . . .  " - ' ~ . % ~  - : :  " . , :  , : ~ . " : . . . .  • " '  . : : " . . L ' e c n n o l .  : V O l  J . ~  . L D . 7  p p .  D U ~ - - t ~ . U . L  , t . , . u e m .  ;xus., v o l . .  " :, : 
: ethylene a m ° n g : t h e  products  0f S y n t h e s i s ~ |  • 4 : 2 0 0 : 4  5asmveyt*gated':andyarmnsc°mP°unds~yere ' ~1 1 9 2 7 n  373~ : : i  . . . . .  - .  ~ l 
:;. ~ : .  : / , -~d  is: s i m i l a r  t o : t h e  Fischer-Tropseh: .pr6cess  . ~ I t  i s : - : ~ n s t e a d  of  apPree iab lequan t i t ! eap red ie t ed  p~'on!ot.ers~::~]gQNvas:fol~d.tP~be m o s t  effec::::  . ~ . / ~ : : : ~  ..e':[ew: ¢ : ~ : . ~ '  ~.~,An,~ ~.L : :: ~ ~!~ ~.::_ L : : .  
: .: , ! "  :: J u s t  enter ing  upon a s~miscale opera t ion  a ph~nt b e i n g  ene rgy  re!a t i0nships  is accounted: for  ;by the  inco~p0ra '~ ; . | -  ~ve: :  T1}e m o s t s a t i s f a c t o r y ,  e a t a l ~ t  a t  !qwer  react  ion . . . .  :±_~.~!=~ ~ " =" =~' ,= ' .= '"~. '?~ ~.'.°' : - ~ : '~ : . : :  : :1 

under  construct iou tha t  will  ~reat  abou t  200,000 cu : i t  : :tion of e thylene actual ly f0rmed. inL0 the  bu i ld ing  u p ~ , ~ |  :~emperatures  o~ z~5°vf~u °, w a s  ~ ' e :  ~ u :  'A'nu.~: : u g h :  ~ 3 e ~ . - - .  ~-oss~nm . ~ u x h m r y , ~ o u r e e s  o~ :~iqu,.a 
:: '~:?: : :of g a s p e r  day  ~ With an  e s t ima ted  yield 0f 1,~0 ~ 'd :  5f:bil  :~-~ , q f  hydrocarb0n cimins : . T h e  poSSibility :o f  i f i c r e a s i n g ~ * | ~ :  ktese!guhr : ~a :CO~=100 :-20 :~4:20 :~5=200~  4.  T0 act'-:: : ~ 'uels~ J o u r < i a s t .  Petr~l~ TechnoL~-vol~ t 3 ,  1929~ pp::: : !  ::, 

:~  ' : ~ : :  T h e - r o e e s s  ~di'f~ers Somewhat  f r o m  * ~  ~:~:~:¢-';~'~-2-~: := t h e  yields  : o f  isobutane a n d  i sobutene  ' i s  ~ o i ~ § i d e r e d ~ |  : th-ate t h e  ca t a ly s t  : i t  was  best . to  :c i rculate '  Water  g a s  ' :  681-712 ; Chore: :Trade:JYour.,: vol. :81, :1927~ pp..205=: ::  -] 
• : - p r e c ; s s .  I n  the  f i rs t  place, by(iimit~;g';he~l~yd~.og~:m u- , ~O::ah~b:~sa::eun~ion ~ h e  Tormat i0n  0f a r0mat ie :  h y i ~  ::.i ~ P ~ d : Y i ~ t w ~  ~le]a:~on;t%mPlers~r~ 61The Ym'eldof.SYon~ : "  ::) 207;  v01o~lem~ ~§:Vo1.1518,  292 ! '  PP~ 3 3 ~  39~ t h e m : :  - ': : ] 

- - ' : t i o n 0 f  t h e p r i m a r y  o i l :o f syn thes i s ,  o l e f ins ra the r  than  • -~ [ . . . .  . q 'as a :~peeial :orientat ion o f  r e a e t a n t s ~ ' ~ . :  , : • : o . g . p  : . : . • - . , :  ~ ~ o  - .  : T : • : ~  : .  : : : : : 1  
: ~sa t~ra ted  hydrocarbonS.a~e produced,  thus  inc reas ing  : : : o n  the  Surface of the  ea t a ly s t , : and  t h e : p r 0 b a b i ! i t y : o f ~ " : : : ~ w a t e r :  g a s  ( ] ~ : : : C 0 = 6 : 4 )  a t  235 , a tmOSpheric  pres:  . : D i s c u s s e s : p o w e r  aie0h01, l ow- t empera tu re  Carboniza~; : : :1 

the  ant iknoek value  of the  mo to r  fuel  and  pr0ducing  : :: t h e  necessa ry  conditions oceur r ing  i s  slight. : :: : ~ ¢ . s u r e ,  andgasspaceyeloc*tYOf41per:hr.:):: :~ . . . .  : ;  ~ t i 0 n 6 f c o a l ,  the B e r g i u s  process ,  a n d t h e c o n v e r s i 0 n 0 f  : I 
: : - m o ] ~ e  o i i s t h a t  Can:be conyerted into l u b r i c a n t s  T h i s - : ,  ) : ' /  ~ '  ~ee:abs  9 :: ' ::~ ' : :  ....... : ~ :  :~ ~357 . . . .  S t u d i e s  0 n t h e  Fischer-Tropsch  svnthe~ ~: w a t e r  gas  into l iquid f u e l s . :  " : : : : : 
:: : : • : iS  pa r t l y  accomplished :by r educ ing  ~he in i t i a l  pa r t i a l  ,,~.: ~fX, ,LE~0~ W : W  W X ~ R  J ~ P ~ 0 d u e t i o $ ~ ! ~ : ~ : ,  Sis.: I I I .  S t u d i e s  on :Liquid-PhaSe Synthes i s :  W i t h : .  $365 ~ ::~. syn the t i c  F u e l s  and :  L u b r i c a t i n g  Oil§::::: :: 
' :  -~ . . . .  p~essure of t h e  H~]n  t h e r e a c t i 0 n  m i x t u r e  and pa r t l y  : o f  Hydrocarbo~ (ills : 'F rom :InduSt~' lal  G a s e s  I ~ . ~  ~=~ ~" ! r0n c a t a l y s t :  ; U . :  S .  N a v a l  Tech: M i s s i o n  t o  Yapan.:: : ;  T r a n s :  World P o w e r  conf . ,  l s t~-C0nf . , 'Tokyo,  2929, ~ ~: 
: : : : :  : ,~:  b y  us ing  a c 0 catalyst, of less  ac t i v i t y  than  t h a t  Usually .~: : / ~ee abs -10/~ , : :  ,, ::: . .~ : ", : "  ~ ' ~ : .  " : . X - 3 8  (~.)-7 En¢! ~(B) 19;; i946, pp~ (183-186; P B  :'~ :: pp~:466-2~1 573-574; a h e m  Abs.' v o l :  26 1932 :p  ' . :  ,:: 

:"::' : : : : ' ~ : :  : : ) ! ' : , .  ~: i :  ;: : : : : P r e s ~ n t k n 0 ~ n : m e ~ h o d s  ] 

: :~:? : :  ;"vol 1934 p:~935 : !  ' :  . . . .  " " ' " " :  I r o n ' o r  . . . . .  " . . . .  . . . . .  ~ ' .... ~ !il ~:i ' " : q -P y ' ' Y . . . .  : S y n t h e t i c  Fuels  : 5"oUr. ~Inst. pe t ro l  Technol : ,  vol:  16; :: 
! :: ! : R  ~* ::  : '~ " '  : : : : ~  : : > :  " m a t i ° n : i s a b o u t : l ' a C a L p e r g m . :  ! 8 r f ~  : :  pp 3 1 3 - 3 ~ ;  Br i t iSh 'Chem. .~_bs : ;  

: : : '  ' : : ~  ~ n . e w  ,or measu remen t s  O~ ~nea~ b z : $ ° r m a u o a  ~:2394::---=-----.: ~ [The rma l :D iS in t eg ra t i on  of i r o n  O a ~ : w i ~ t h a n  e x e e s s p f N a O H . ~  Fe-Ou  cata!ysts l  e0nta ining, , :  : : 6 9 9 . :  ' ........ ¢ : : : , /  ;: ~! : 
. :  ~ ~ : ~::~:e, u s n o w s  verY  v a r m b l e : v a ! u e s  be tween:pos i t i ve  a n d  '. , . 
=. , : : n e g a t t v e  m a x i m u m :  :-I i~ ~yas de te rmined  ,again : f r o m .  : :~ Di i sse id0r f :  vol i 6  1934' ~ :211 :~12: 0 h e m  ~ ~ a t  t empera tu re s  ~mder 250 ° : - A  s imi l a r  ca~aiys t  b u t .  ~:: [ ~  ~ "  : - - -  ~ - , . .  -~. :  2 h .  g : ' 

' i  ~?~e r t i ng  the  carb ide  (under - sepa ra t ion  of  C) a n d  the ;  j ~ , :  . . . .  ' ,  ~ ~ '~  " : ' : ~ . ~ . ~ : ~  .... ~ . :  :i ~'~ , ~ h ~ s ~ n t h e s i s  b u L S t r 0 n g h y d r 0 g e n a f i n g p o w e r  a t250~-279 ° : ~ :  ca ruons  I r o m g a s e s .  ~ ~, : ,  ~ • , , .  : 
~:~: ' ~  ~ pllr~ F e  into,  t h e  i o d i d e  a n d  Chloride : r e s g e c t i v e l y .  "xnerma~ msin~eg~.auon o ~  ~ ' e ~  was  u e ~ e r m i n e a . ~ ~ n  e b e s t  c a t a ly s t  forl the~l iquid p h a s e  reae t i0n  a ~ " :  : 236~:  " . ~ SYnthetic F u e l s  anf f  L u b r t e a t i n g O i l s ~  : !~!(:, 
: , :  i . ( ;  l ~ o m  ~ l~oth me thods  t h e  heat,-of f o r m a t i o n  w a s . f o u n d  : , ' °b se rwng . the - ,b~mymr  °f .cemen~te~in~.amagnet[  c ~ ~ e a r e d . t o  b e F e  : Cu-: C a 0 ~ 1 0 0 :  25:. 100-150 ~Ti~e ca ta :  ~: ~0Ur.~ ins t ,  ~h~el :VoL: 3~ i 9 3 0  ~pp. 3 4 7 - 3 5 3  ;:  B r i t i sh  ~ i ~, i 

• .  ! i t 6  b e  ~-8+0.25 • kcal.  p e r  tool. which corresponds t o :  :' a s  a ~uncuon~o~ ~ p e r a u ~ e ,  / ~ i s t i n~ eg r a~ 0n  ~ e g l ~ n ~ : ~ : ~ s ' t s  ~ e  • C a O = 1 0 0  :i0(}-150: a n d  ~ F e - C u  - : C a 0 " 1 0 9  -" ' ' : c h e m .  'Abs. 1930  B p ~8~t9, : ~ ~. • ~' ~: ~, : " 
. . . .  .. ,,-, : 6 _ ! . ~  c@. per  gin .  cement!to , 4 (  8 _ 1 . 5  cah per  gin, , :  , : '  . . . .  .., ' . , "  , .,.,, , ,  . . . . . .  . . . .  : > ,  : " : ~ ! ~ . . 2 ~ _ . .  100-150 c o u l d b e  made . in to  v e r y  h a r d  :tablets s m t a - , .  ~: ,Pape r  was  presented a t t h e  Wor ld  P o w e r  0 o n f e r e n c e ,  . 

: - : :  :. / : nn~AYdisrriDutedamorphousOondisintsgration:efcar=: . : "  NAG~.I;  H:  : ~ g ~ p e r  cm. :p res su re : :  T h e c a t a l y s t s  F e : C a O = 1 0 0 : 1 0 :  :- : fbr  t he  pr6ducti0n,: o f : s y n t h e t i c  ftlelS mad h ib r i ca t i ng  !, ~:: ] 
: .,bidewasfouadtobeloT.Pkeai.l~rmolTh~beatofre::~ : : : '  NAOASAW~ K : S c v a b s  2211 : ::.'~~ndFefOu:CaO~100:25:10had:better,:activity:than olis: a r e  discussed, I t  i s  po in ted  0u t  t h a t  t h e  redi~ction ) 

: ' : : : :  : a ~ t ~ i o n i n t h e ~ 0 r m a t i o n o f F e S f r o m  :a -Feand~h0inbic  S :~:, : '  ~id~z~ ~R ' ,~,  ~See':abs 1 4 ~ n "  ' "  :" : :  ~ ~ _ h e  a b o v e  b u t  h inde r s  Were: required : t0 .make:sat iS-:"  ~ =0f~CO by" t ~  at~at~m0spherie and  h i g h  p re s su re s~wi th  ' : : : '  
7 . . . . . .  w a s  23.89r-1.16 kcal. per  tool. ~The final  resul t  m t h a t ~  . .  '~XG~,~:: ~ ~oo " . ~ . ~ :  " " ~ '  ....... , : ~ ~ . C t o r y  t a b l e t s ; . . : '  : -  . . . .  ' : .  ...... '~ Or w,~hout ca ta lys t  m a  posmble source  o f ' f u e l  

' . , .~ t n e  h e a t  of fo rma t ion  of Fe~C l ies  in  the  r ange  0f  8" to ~ :: ~'  ~ " ' ~ "  ~ " ~ s ' * ~ " '  " : "::~ ~:%~ . . . .  ' . . . .  : . . . . . . . .  : . . . .  ' ' : :: " ' :  ""  ' * ' " ' . . . . . .  . . . . . .  ' . . . . . . . . . .  : 
. . . . .  • - - :  • . . . .  - -  - . . . . . . .  ~ -  . . . .  " - •  N , i ~ - ~ "  ~ = -  - ~ ±  - -  . . . . . . . .  ~ . . . . . . . .  ~ ~ , ,  : N ~ : ~ A x a s ~ z ,  T g e e  a b s  1911~ 1 9 1 2  . . . . .  , . . . . .  ~ o o  a b s  8 1 7 , ' 8 1 8 ,  8~3 ,  3 2 5 3 ,  3259 ,  3 2 6 0  . . . . . . . .  

• , :  ~.--~.~ca*. per  mo~ a c e o r u m g  ~o m e  s t a t e  oz u a n u - a e - '  . . . . .  ~ - ~ - ~ - ,  ' -~  aue. ~A~A~ - : . .  . . . .  : . ,  : , ~ 1 " ~ : ~ 2 3  . ,  . . . . . . .  . " : "- :' ': :~ • : : : : . . . . . .  ~ . . . . .  , . . . . . . . . .  ~ :~ ~ . 
" . . . . .  -Creases wi th  i n c r e a s i n g g r a p h i t i z a t i o m  46 r e~s :  . . . . .  ~ N~a~iTe~ i M ~ g e e a b s  :1275 . : :  . : : :  ~ i l  ~ ~8.~ N A ~ z s ~ o w s ~ r ,  S ,  : [ P r o b l e m  of Synthe t ic  F a t t y  ~: _ 2 3 6 9 .  NAS~ :A, W. : ~ u B o w ~ ,  A:  R .  :Repor ts~on the  ,,' : , 
: '  " r.~,~,,.~.Wo~+.÷+h~r.,,,.'," ~;~ --.-~ : . . . .  : = ~ , ~ . ; ~ ,  ".~" ~ '- 5_ :_  "-=~_ = : / -  : ~ ~ : C i d s ]  ' P r ~ e m y s l R o l n y i  Spoz~-wcay. vo l  ~ ~!950 P r o g r e s s  o f : N a p h t h o l o g ~  D u r i n g 1 9 2 7 ~  :Synthet ic  . 

• ~ : , v .  ~ :.a ~ a - / ' ~  ,~  _ - ~ . ~ o r s c m : ~ u s s e m o r ~  ~ , 2 3 9 5 .  N ~ : A  StudieSontheFiseher.Tropsch~~,~v~o~,~+~.~,~,~ao'£~A÷~a.S..,e:~.;.mnj,)~: . . . . . .  6 4 3 - 6 5 0 - t h e m  Abs.voL2~.1929 p 2 6 6 '  ' I 
,e:'_o.....~o'* pp ~u7--%.v: ,.mere al~s vol "zu 1935 " ' • ..... ~ ~. - .... -- ~ ~ ............. ~ ....... -- " : " " " . ' -' '" ' ~ " 

: ' ~ p  2 4 3 [  ' . . . . . . . . . . .  : '  . . . .  ; ' :  " ~ , '  .... ' ~ . t ~ 2 s ' , ~ '  ~ct~at~.  °n  ° f G ° - b ~  t -Cata lys t  by ~ ~ - ~  es t imated  t h a t 1 5 0 0  000 tons  Of the  paraff in  f r ac t ion :  Synthe t ic  fue l s  f r o m  coa l  (be rg in iza t ion) ; .  c o  a n d  
. . . . . . .  : . . ~ H e a t  contents  Of nure  Crvstall ln~ ~o.c" ~ h  r.~n~ : x ' = q ~ ¢ ~  7~ ~ , ~  t ~  , ~ a  - ~a~a ~ :- ~ ~ : ~  F l s c h e r - T r o p s c h  .synthes* s wi l l  b e . n e e d e  d f o r - t i t ,  . . . . .  a g s a r e  r e w e w e d  br*efly, i n d i c a t i n g ,  : 

'~ ~ir~d ba£-w~on:  "l~l~°~nd -a-7"7~ o ~ ~-~"~ . . . . .  ~'-*'-~'~ " ~-- -~ -~A~ ' "  : ~ " ~ "  ~ '  ~ '  +~=~" ~ P "  . . . . . .  , - ' ~ ' ~ ' / , : : ~ e O V e r m g  the  Pol i sh  d e m a n d  f0 r  t echmcal  f a t s :  . . . .  - t h e  hydrogenat ion o f  coa l  as  m 0 s l ~ p r o m i s i n g  - 1 

. . . .  : . ~,;7 ~ < ~ , ~  , ~ ~ : • '~: : : : :~:  : • ~ ~ ~ ¢ ~ : ~ ! ~ , . ' ~ : ~  ~,~ ~ , . ~ , ~ - ~ : i ~  ~ ~ ~ . ~ ? ~ ~ ~  ~ _ _  ~ ~ ~ : : , :  . . . . . . . . . .  ~ 
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. . . . . .  : 3 1 2  B m L m ~ m ~ r  o F  P ~ S C ~ - T ~ 0 P S C ~  S ~ s r s  ~_-,-~ R ~ L ~  P~0C~SSES ....... : : Z a T ~ a A T ~ Z '  X B S ~ A C T S  3 1 3  

• . . . .  : : Ten ta t ive  p lans  a r e  being Studied bY S t ano i i nd  0i i  plies e a r m a r k e d  fo r  o ther  uses~ 50 p lants  o f  7,000 bbl. 
:: 2369.icai 1N'AS~, A. W., .~xn s ~ m ~ r ;  H.  M . U t i l i z a t i 0 n  o f  M e t h a n e ;  Wi th  SpecialP°Ssible Chem-:lRaference : ing  Fischer-Tropsch~_uels h a v e  a drawback~WaX'in theirSt]'aighthigh SolidificationSynthine diesei~oin & Gas Co. to erec t  a Synthetic gas01ine plant ,  b a s e d  pe r  day  capac i ty  Can be built.  Liquid fuel f r o m  n a t u r a i  

= to N a t u r a l  Gas. ~FueL voL 7,:1928 ' pp. 397-40~; ChOre: :about 2 ° C .  Th  e cost 0f  Synthine diesei fuels i s h i g h ~  on the Fischer-Tr0psch syntbes is  of  l iquid bydroca r -  = gas  probably wilI  m e e t  about  5% o f  the  tota l  demnnd  f o r  
! Abs;, voL 22, !9_8, p: 4772. ~ : than  t h a t  for  petroleum~derived diesel fue ls  bu t  ex- bons f rom CH~ on the K a n s a s  side of  the ~Iugoton field, all  0ils b y  1960. A 5,000-gaL per  day Hydrocoi  pilot  

: In  Considering the var ious  possibilities Of i ts  chemi:- t ens ive  resea rch  has  been conduet~fl far  ~n,n~ v.~n~. I . -  p Ian t  Will  be desi~m~ed to produce  aproximnte ly '  6,000 p lant  has  been completed a t  i~ontebello, Calif., and  w o r k  var ious  po~, .~en conducted for some yea r s  b y  
: :: cal  Utilization, a survey o f  the  present  "knowledge of severa l  companies ,  and lower  cos ts  should resulL I t  

: : the proper t ies  of CH~ is m a d e  I t s  Chlorination, ox ida -  , i s  reported t h a t  the Texas  0 i l  Co. is to construct  a 
: ti0n, t h e r m a l  decompositi0n# reac t ion  With s team,  and 1)ilot p l a n t  for  t he  Synthine process  a t  i ts  Los  Angeles 

: conversion into higher  hydrocarbons  a re  discussed. I t  refinery. The  process o f f e r s  a n e w  Way 0f obtaining 
: : is believed t h a t  the solution 0f  this  problem lies wi thin  high:ignttion-qtiality fuels w i t h o u t  UPsetting the  bal-  

the  r ange  o f  high:pressUre and  h igh- tempera ture  reac- ance of  refinery-gas01ine opera t ion .  : :, 
ti0ns, which  a r e n o w  imper fec t ly  UnderstoOd. 2374, ~ .  Plan:  tO Build Synthetic-0il P l an t  :at::; 

: : : 2370; NAZA~S0.X G L. [Genes i s  o f  I ron  Catalysts  for Hugoton.  Sept. 20, 1944. : 
' t he  . . . . .  Synthesis of A m m o n i a  ] Jou r  : Chem. Ind: Plans to build a Fischer :Tr0psch plant  td synthesize: ~ 

: (U- S. S. R . ) ,  vo]. 23,1936, pp. 401-405; Chem. Abs . ,  gasoline f r o m  na tura l  gas in the Hugoton field,: 0kla-,  
V01: 30, 1936, p. 4630 ,  .: : homa-Kansas ,  have  been announced by F r e d  C. Koch, 

: : i: M o s t  impor tan t  point i n  the:  preparat ion '"of _NH, consult ing engineer and p a r t n e r  in Winkler-Koch Engi:: 
:( catalysts:  i s  t h e  formation o f  d solid 'solution Of t he  ~ - n e e r i n g  Co. ,: ~ "- : 

-: p r o m o t e r  i n  t h e  ea ta iys t i  S ince . in ' th i s :  Case sma l l e r  2375: ' Petroleum'Sub~ti tutes  : Vol' :37:N0 36 " 
• :: . : : c r y s t a l s  a r e  f o r m e d  ,and k : more-porous product  : is : 1945;: p R744" Business W ~ e k  3 d i ~ '  6 1  1945 !p  74 ' 

: :  : " : o b t a i n e d .  ~: : ~ : :  : Hydrocmbon'IRe~ea~ch Inc: 'mnounc'e t im " ' 
- : 237L NAZHA~ "F. L. Fue l  fo r  internal-Combust ion En- const ruct  a eommercml  Syn thme  s t I t  w i l l  • ; i  ! i : : ?  i ii, , i ! : ,  ' 
: : : ,  :: :liquid fuels :fr0ra coais~ M e 0 H  synthol~ toni gas:  and J : : soredb .v  8:0il=producers---the:~i,~gnoli,~etroleumSP~oZ::: 

: ' p roducer  gas  f o r  use a s  :motor fuels  a re  reviewed and t h e  LaGlor ta  Carp  ,:an d t im 5. S Abercrombie  Co. Thai! 
: : : - ". discussed:from bo thna t i0na l : and  ~.orld production a n d -  p rocess i s  based On German  labm:a~0ry research applied~ 
' : : : .  : consumption standpoints: • Apparen t ly  .:gasoline . w i i l : : : t 0  Amer ican  ~lldndustry techniques CouCern n ~  plsnt~ 

:: : ' :  :: ,: COntinue f0r  a: long t ime ta  be t h e  principal liquid fuel des ign and construction a n d  t h e  use Of Cbeape~ c a t a /  
• : ,  ::: e s p e c i a l l y  in v iew:of  the enormousquan t i t i e s  Of known :: lys._ts.: .T!!e  plant;: i t  i s )sa  d ,  w f i [  be cons t ruc ted  at  a:.~ 

, : 0 i ! sha les  ex i s ten t ;  o n l ~  l imi ted  quanti t ies of beazene f ract ion o f : t he  c0st:of siinila r German p lan ts  and wilH 
; , "  : ann napntha]ene  fo r  te t ra l in  a re  ever  likely tO be ava i l -  ~ i produce a h igher  qual i ty  gasoline.: :. - : ,, 
: :~ : ~ : a b l e .  Alcoho l  f rom Whatever sources Cannot cumpete:ds:--~:::2376:- • ~. B a t e a u :  of  Min~s TalleST'05 i~iuc~ credit~ ~ 

: :: : a fuel:rwith, gaso!iue a t  any th ing  iike,,present prices.:: ~ :  f o r  DeVel0pment 0f '~vnthet ic :Fuels  ::Vol 38 No 26:~ 
:: ~: ~ , :  ~ o w - ~ e m p e r a m r e  ca roon iza t ionmnd 'nvdr0gena t i0n  Of " ...... 1946,'pp 1 0 - t l  =~ • . . . . .  =" ~' ~.3 

' ~ c0al and : the :p r0dUe t ion  o f  syn thd t ic ' fue l s  fr0in CO ~ Edi tor /a l  polemic : ~;' : !:i 
: :  . . . .  : ,  ::and H.- niay' soon become : impor t an t  means  of  liquid- 2 3 7 7  ' ~,~ ": ~:': T ~ '  ~ '-- :.. ~ . ~i~ 
" -  - ~' :-fuel Supply. Sucti0n gas  producers  u s i n ~  anthrac i te  . . . .  ~ ~ : ~ o m e s n c  ~se  o ~ x o  r rocsss  nevea~ea 

... .  ' ' ~ ' . . . . . . . .  ~ " V o  - '~ "- . : =" eoke,r o r  charcoal,  should be:developed~ especial ly f o r  ' . L 38,1946, P" R°67 • " , ,.:~b] 
~::::.: : - ,  : .use  ~mth motor  lorries. :~::  : : : .. ~ : ~ . :  Br ie f  descripti0n Of the 0xo p r o c e s s  and d statement~ 

. 2372.'•NATI0~'A~, PETa0LEU~ NE~VS~ Die~el Fuel  ,From: :: ~ f  ~ts P0ssibl e adap ta t ion  by S tandard  Oil  Of Indiana~ 
~:::~ ': i ;:." Fischer  Process  ~ ~V01 3 1  1939: N o  ~ 8  1t ~ p o96 , ~ ~: o r  m a k i n g  higher-bulling alcohols from ~the oleflns~ 

. . . . . . . . . . . . . . . . . . .  - " . . . . . . . . . . . . . . . . . . . .  ~ - ' " ~: • : ' ob t a ined  by Cracking netroleUm=derived phraffii~ W a ~  : .  : " :: : Synthet ic  fuel  for high-speed diesel :engines i s  now 2378  Fischer~T~ - ~ ~ ; - ~ - ' ; ~  
=-beingProduced:ia=Germdnv0n,h:eohlm~ir~] ~ h i a : , ~ - - : :  : . • ~ . :  - o n s e n ~ r o e ~ s ~ . v ~ r ~ n r ~  Av~n-:~ 

: ~. : ; : : .  " : : Synt Uel f0r peea  aieset  :engine~ i~ 
.... being:t . . . . . .  - ty  0n, ~: Coinmdrciai sea 

: : :,: Cording to :a r e c e n t  repor t  t o  the  .U S Depar tm 
:~:: : : :?Commerce:-£rom:-,the:.AmeriC~ia Consulate: G e  
: : :  ~ ,'Frankfort:am~l~ialn,. ~be :p r0cess  uses  a s r a w  mo 

::::-:i : .~ :~.a: m i x t u r e  o f . t a r  oils pr0duced in: fhe:doking bf 
' ~ : : )L :mta0us c0al and/s~eulled,"K0gasin:  Ii , , ,  a materi~ 
:: ' :7"" : dueed froln gasified:coke: o1": 20~ and  H=( Thd,':~ 
: : :' 7 :: ~ r e u s s e n  C o a l  ~ in ing :  Co.: establ ished : t h e  l s t  

: ? : , s ca le  p l a n t  f o r  pr ,edl icing t h i s  fuel  T h e  n e ~  
i s  ha,no!capped by h!ghr cOst.; .For  giving m a r k e t  p 

Office 

:process.::i T h e  licenses a re  
,;nonexclusive bas is '  f 0 r ,  a'~ 

: : '  2379: : }Synthetic~GaS:Piant. . . . . . .  ........ Construction 

:: ! : p g r ~  provlne annul; ~U~o 0£ G e r m a n y ' s  reaui rements  tow :~-~-~ ~ vT,v~Y ~?~ ~ ~ u u ~ v  xtyurocol .t] 
r ,, " . . . . .  , ', . . . . . . . . .  compm~e a pianu a t  ~r0wnsvi l ld  Tex . . . . .  - ~ diesel o i l  T h e s e . h a v e  Increased  considerably in re-  ~-  . . . .  ~ ~ . . . . .  4 forsyn th~  

. : : :~: ::~dbnt years , :being nearly: 4 t imes  aS g r e a t  i n  1938 a s ' h i - g a S ° u n ~ 2 ~ r ~ 0  na tura l  gas: : To ta l  cos~ of:the p 
~ 1932 '  im . i " r t s  in 193 ~ a -  r . . . . . . . . . . .  ,~ . . . . .  . . . . . . . . .  a b o u t . $  0 000.,: Construction ~ of  the plant  v 
" *  : ~ : "  ~ 7 "  : ' "  ~"  Diese iFue l :~C~°S" theS ;n t~ '~  u~:pp~'; d i ~ e c t e d b y H y d r a c a t h ° n R e s e a r c h ,  I nc  whichc¢ 

. . . .  . • • " - - - ' - - ' -  : . " e Process " p a t e n t s  under  the  Hydr0col  r o c e s ~  The r ce., 
, : : ' . :  :: ~Teeh. :See..:v01. :36, NO: ,36 ::'Sept:: 6 ~1944 p 11585 ; - .  ,:~n0difiCittion o f  ~ w ' ~ ; " ~ o , ' - ~ m ~ ^ ~ o : ~ ,  : ~ ^ ~  0 ~ 
: ~,~ -~- ~ l e l  Abs ; May  1945, no 2 4 3 6 .  ..... " . . . . .  - . , . . . .  - -~  ~ : ~ = ~ - - ~ y w ~ ,  . v . ~  :~- 

' ' . . . . . . . .  : ~" ' : " been ~mproved through th e development  of low-c 
:~  .:: : :-~'~: Synthine: (Fischer-Tropsch) . :process  : i s ' a  source  of to:produce a low-cost, high:0ctane'gas01ine t ha t  

:;::: . :  : : !-diesel fuels, Which Sur l rassany  m a d e  f rom drudepe t ro -  : c0mpefl t ive With tha t  produced f r o m  petr0lsmn 
~-: : .  deum:: .  Fischer-Tr0psch oi ls  a r e  h ighly  paraflinic a n d '  " ~erating Under r0yal ty-f ree  pa teh t s  i t  is est imate 
::: ~:" : , ( th~eb° i l ing i i t  200°--300° h a v e  a e e ~ n e n i i m b e r  o~100 ":: :a' 78--8{) :octane gas0iine ~i l l  b e  produced a t  sl 

~-:: .  " .  ' when  d i lu ted :wi th ,  t a r  0ils dr  h e a v y : p e t r o l e u m  ,:more t h a n  $0.04 per  gal ;. ~ : :~ :~ 
:: : , : :  :~0lls=givd a : sa t i s fac tory  DieseLfueL  A diesel-fuel : ~2380; . '  SynE~htie: GaS01in~'Pl~nt Plun§ s 

: - ' : :  ,,: :~::flon 0f abon t ' 85 :ce t ane  no. c an  be  prepai;ed b y  c rack  -" ::: • bY Stan0lhld:011 C0 :VoL  38 No  °8:1946, p '  

bbL gasoline pe r  dav  and  1 200-1.500 bbl .  diesel fuel is be ing  done on gas i f ica t ion  o fcou l  and  h e a v y  0il, bu t  
from about  60,000,000 cu. f t .  o~ na tu ra l  gas. Ac tua l  con- not  on o i l  f r o m  shale.  T h e  company spent  a p p r o x V  
struct ion da te  i s  uncer ta in .  Stan01i.nd h a s  been c o n -  i ma te !y  $1,000,000n~n 19~7 O n synthetmS : research and  
duct ing researcli  a n d  pi lot-plant  mves t~ga~mn ~ o r  w m  an ~ne same~  ~ . : . 
several yea r s  a t i t s  Tulsa  l abora to ry .  T h e  process is 2~85: NATrA, G. [Rela t ion  of  the Activi ty o f  Proposed : 
n o t y e t  fu l ly  deve loped ,  nnd  engineer ing designs a r e  Catalysts  ~or  t h e  Synthesis  of  Methyl Alcohol  a n d  

: incomplete. : : : , : T h e i r  Chemical a n d  Crys ta l l ine  S t rue ture . ] ,  Glum.  : 
2381 . . . .  Synthine Developments  : Cont inue a t :  chim~ ind .  app!icata ,  vol. 12,1930, pp. I3 -23  ; Br i t i sh  

Rapid Pace  V01 38 1946 p p  1R567-~56S. . . . .  : C h e m .  Abs..:1930, A,  p. 552i Chem. Abs .  ~ol. 24; 1930, . 
Review of  recent  developments  Us repo~ted i n  t h e  P. 27!7- 

: current  n e w s  • : Catalysts  a v a i l a b l e  a r e :  (1)  Cu salts ,  :which are: ,  
ao~o " ~ + ~ - ~ n ~  +~ ~ '  1~ o P l an t s  to Make easily poisoned .bY, S c o m p o u n d s ;  a n d  (2)  z n  sa l t s . :  ,:: 
~ ° ~  ~ ' -  . . . .  "~-"" ~'" ~" - ~ : ~ ' : "  X'~ ~"~-  -~ 1 6 :  ~vkich a lone  soon lose  the i r  ac t iv i ty  H o w e v e r  cer-~ , : :  

' C h e l m e a l s  ~ ' r o l u  ~ a s  ~ o t  ~ .~o o~ ~ - v ~ , p .  r ' .  " ' 
" ~h~m ~ n ~  New~ v o l  0 5  1947 n e436 tain oxictes no tab ly  Ah0~, andespec ia l ]y  cr-.0, ,  by-ac t  ~ } " 
:: • ~ - ~  • ~. - ,  : . r  ~ ,  ~ , , .  v ~ v ing as pro tec t iug  colloids Preven t  ~ the  crysta l l izat ion : 

gasol ine  p lan ts  now n de ~ ' -- • " • g • "' " lose Some of the i r  pro tec t ive  action: Some Oxides fo rm ~, 
drocul :near  Brownsvil le ,  . . . .  Tex., and tim Stanol ind  plm~t,:  so l id : so lu t ions  w i t i l  Z n O  b~ en te r ing  its space  latticei ::: ~ i 

. Hug0ton K a n s ~ - - t o  refine byproduct  c l ,e~i~l~f~ ' t~nl  The  0xides of  bival 'ent met'ols whose innic d i a m ~ e r  is : .  : :  
them: A c o h ~ r a c t l m s . a l r e a d v b e e n m a d e  ' n ~  n n : ~  V~ ",n~ W-~, ¢~ , ,  : ~ i  ~ ,  ~ "~r 
s t a t e s I n d u s t r i a l  C ~emicals,: I n e ,  f0r  the ~ale of w a f e r -  :: ~ l u d e ~ .  ~" Cu ~ N ~ i  ~ a ~ r e ~ d U c ~ : d ' t o ~ e t a ~ h e ; o r  arer I 

:. soluble oxvgenated hydrocarbon chemicals  t o ' b e  pro . . . . .  " • : . . . . .  ,. : : I 
• ] .oan ~ : ~ e ~ . ~ h ~ o "  t h~  latter: Will build i t s  O w n "  helping : t b e  . l o t t e r ' h m d e r m g , ' t h e  cata lys  s. ~ Of t h e - ~  

: u~'Z~'; :"t t~;e '2~ca' t]ofis ~o m a n u f a c t u r e  an  addi t ional  ::oxides en te r ing  t he  space  l a t t i c e  those Causing: m o s t  
:: p i - - ~  - ~ - "x~"  - ~ :- - *. ' -~ • ~" - ~ n ~  ' deformat ion t h n t J s  whose  diameters  a re  fur ther ,  from,: : ! ,: : l ine "of c h e m i c a m  l~acll a t  ~lle ..svn~ne~lc ~ a ~  . . . . .  - ' ~ ' " ' 

' lants ~ i l l  roduce: around :100 000 500 lb pe r  ~ r  o f  t h a t  o f  Z u 0  a r e  m o s t  effective-;FeO is m o s t  effective. ,:~ I 

. ca S: :: J :  - "  - :~g  ' : :  ' - "o  : ; - ~ " ' + r ' :  . . . . .  " A~ :but of  o tber  oi.ghnie p roduc ts /as  well, especial ly.higbei- :  : - ,  ~: 
: h y d e s  ncids . 'and ketones ( o n t a m m g  ~-~ ~# a .mns  per  " a l c O h o l s  ~' ' :  . . . .  . . . .  ' 
'. :real: :Sta~iolind ha s  n0t  yet  :completed i ts  pla to  for  r e -  : ,  . . . . .  r .  ::. :: . i '~ : :  : . : :  

: :~;fining and m a r k e t i n g t h e  higl er  molecular Weight alto- : : ::2386:. NAzrk ;:D., A ~  CAsAzzx,: E :  :~ [Act iv i ty :0f  Cate~ 
, :::~bels a c i d s  aldeln:des a n d  ketoues cbntaining.:[g-12 or .  )) iYst s proposed:  f0~ t h e  S y n t h e s i s  Of Methanol:  a n d  ! .  
: ~ mor~  C atomS. :Tbe: .chemica l : rec0very .and  s e p a r a t i o n  T h e i r  : Chmnidal and  :CrYstalline S t ruc ture . ,  I!.]: ': = 

~ ::piants a re  expected-~o be boinple~ed:in about  2 . y r ~  Tbe  : Giorn ch im-  ind~ appl ica ta ,  vo1.:i3~1931, Pp. 20,3-212;-: 
,~:. cost of the  plnfit:iS not: g iven .  : I t  s est imated:  t h a t  tbe  : ;: Chem: Abs/, vOl. 26; 1932, p:  S . 0 : : ' : :  :: : : '  : :: : 
::::~ :'chemicals f r0nl  the  2 synthet ic  gasoline p l an t s  m a y  ex-~ : cOefficientS of  absorption: o f  CO..,:C0, and  H= bY Sub-::::, : '  

~>ceed a total bf  300,000,000lb. Per y r : - :Commodi t ies  t u b e :  : stances, Which h a v e  been used:as  catalysts  i n t h e  p r o - '  : 
::(produced a r e l i s t e d  . ,  :~: : - - , : : -  : :::' i : ' d u c t i 0 n  of Me0H: :have ' been  s t u d i e d ,  P u r e  z n o  (1),: 
?::2~8~: - ~ .~vnthetiCs: SubsidY? ' V01:39 N o :  : ! : z n o  der ived : f rom smi tbson i tes . f r0m va r ious  :s0urce~): :;-:: 

~ :  Edi t0r ia l : - -The  p0ssibfiity is~being discussed In gov~ : :.:: 5wZeneO~-alCus~6~ie~znOhlo's&le=Ocat(7)y;s~:dthSaz?Ob~O~r: :: :-  
?~ernment research  circles t ha t  ~once technology Of svn- : , " h e  al z ~ 

. . . .  devei'oped t o  t he  po ' in t  : ( :amounts  of H=:(4 5 ,6 )  a r e  no t  elficient as  t y c a t  y e , : :  ,: 
" ~nvolvinSrhydr0genafiun,  wh{le thOse:~ ::, ~' thetie l iquid-fuels : research: is  . . . . . . . . . . . . . . . .  , .  

:' 'wJ~re:e0mmerciai  -pr°ducti0n ~au be planned '  t h e F e d "  ~ :' : 'sine reac~a" °ns~  . . . .  absorption w i t h  lo~v H~ abr : 

k~.~_ L . .  ,_:  _ . . ~ :  ~ _r~va.^~.. ^wned=.~lantS ,~ : sorpuon ~,,a~ m ~ 7) a r e  mos~ e~ec~iv~. :: e . . . . .  
~:~ons~rucuon ann op~r~tu.~ u~ v . . . .  Y:~ v " " . . . . .  ~ : ~ :  ~ S n r e s s u r e u  t '  ^ - ~ a t ~  

be : ollo ing the:pattern of other eoun-:  u  becom      $hori: 
'~!~ries-LEn la~d:  Swedeh  :F rance :  A u s t r a l i a - - w  hieh : : ~ v ° :  . . . .  ~ . . . . . . .  .: ~" " ~ ;  _ _ g , . , : .  , . ._ ~ :  _2^~_~  , .zontal,dncreasingpressureba~Ingpractmallyno effect, 
~ m a a e  ~ o v e r n m e n t  g r a n m  ~o prlva~e planLu ~vt: p~uuu~7 : : .  . . . .  : - ,~ : ' ~ ~ , . '  - L ~ . ~ :  : 
~:tlon 0f l iquid fuels f rom coa l  and oi l  shale,  Subsidies; ~ 2387,/NATrA, [Syn thes i s  o f  ~e~nano~ . a n a  .~ugne~ 
~ l t  is ~ntd' ~i i l  hg nehdeCl because oil f r o m  coat and , sha le  : . : ,  Alc0h'01S' F r e m : w a t e r  Gns , l ) 'Os t e r r :  Chem:-Ztg:~:v¢l, 

" a n d  Will. ~?:  ess.: VbL 40, N6. 6:i9~i8, p .  ~t9." : : :: ::.: : : : :  ~. porosi ty  Of 47~,: h i g h  mechanical  St rength ,  : :: 
,::Texans c 0  ' thr0ugh its  a f f i l ia te :Texas :Development  : : ahs0rb'lO,OOO vo!.::of C(h  a~-10w:pressu~r, es':=.With Cal": i 
~'orl~:; will  i~cense:th~ Hydrocor  ~prece~s :f0r: :manufac/  : :clued: Smith~pnite i m p r e g n a t e d  With ace  m ~  as  a :  : ..... 
Ure Of Synthetid liquid h~drocarbons to: any'  in teres ted  : ,  :catalyst  a n d ' a g a s  :containing an  excess 0z  J~ ;  w~=~m/ . :  
~mlmny.:  The  bpini0n is  expressed tha t  50 p lah t s  f o r '  ( :  and' h igher :a lcohols  :are ;obtut~ed. : I t : t h e  gas::con~ains: : 
'j gas, ~n excess u r i c 0  t h e a l c o h o l s  ~soline :synthesis f r o m  n a t u r a I  zith ~ combine ,d  : ~ e o n ~ i n  a ) h ! g h  ~ : o f : : ~ : .  
at-pUt of35C . ~ a c ~ o n s  are, g ~ e n :  : '  " L000.bbl. pe r  dayl might  belbuil t  w i th in  ! 0 : .  keton es, a ldehyd es, andjacids~ a lka l i  in th~ 

rr:i ba r r ing  :non-eeon0mic aedeleration 0 f : p r o g r a m  to - :  an~ exper imenta l ly  v e r m e a  r e :wh ich  .the . ::, ':: 
neet 'nat i0nal  defense r e q u i r e m e n t s .  T h e  l i m i t i n g  fa  c- ) ,:c~ntact m a s s  acts  d i r ec t l y  in  th. e :fermation of  the  higher  
: b rds ' t henumber  of  gas:pools la rge  enough to support  !:::.alcoh01s. :The  higher :a lcohols  e o n t a i n ' h l g h p ~  : ~  a~O~ 

a:u economical  plant .  :., With0Ut: infringing: gas  surc:: :. butan0!:and ~ - p r o  H an  d low: ~ 0f~Et0H ~is 0" to:; : . , :  :: 

~:. !.:~ --~" ~ ' : ~ , : ~ = ' ~  >: ~--'7 ::, ' , : : :  - , " ~ :~:, : .~, ~ : :~ ~:"- ":~ " " ~ , ~ : ~ " ~  ,-~"~rJ~;',~"~;4-% ~-':; '~:z,:~ A~'~'~:~,~-~:~,~v~~.)~:~.'~-<&~.~ ~ =A~,~: > :~,/ :~ ~,~%~, ":~,".~-'~.~ ~:~ 7~ ~-~" - ~' ~ -H,~J,~:~ ~:-~ ~-~ " ~~ ,~:~: ~ '~ ~ ~ . . . .  ,.~,, ~ . ~  ~ ; ~ . ~ - ~ , ~ , ~ j ~  .~ ,:~A.~-,. ~-~,:~,~-~, ~ ~ ~:~:~,/~,  
= . . . .  • ~ . ~ ~ ~ : ~ : , ~ . % ~ ? ~ . ~ ? ~  - :~  ~: ~ , - ~ ,  ~,:~ ~ , . ~  - ~,~, ...... : . . : , ~ '~  ~ r ~ ~  ~ : : ~ ; : ~  ~ ~: : - : :  = - .:: : ' .  ,? ~i . .  • ~ ~ ~ = ~ : ~ s  ~ ~  

! !:) !i! :i j:i)i:(i/i: i:: i::il  i:i : : !  :: ::::i i/ 17 :#:/?: (::ii i,i: i :: :::iiii; :/:i  ,:II i: : : : /  



314- BIBLIOGRAP~II" OF FISC]KER-TROPS6U~ SYl~TI-IESIS A-~-D RELATED PROCESSES ....... 

n-Bue l l .  M e 0 H  w i t h  ,aza o f  i t s  volume of  h i g h e r  alco- 
h o l s  is  miscible in  all  propor t ions  wi th  benzine. M e 0 H  
r e q u i r e s  6.83 kg.  a i r  per  kg. ,  whi le  benzine r equ i red  14.S 
kg.  a i r  per  kg.  10% of  M e 0 H  ins tead  of 26% E t 0 H  or  
60% benzene i s  requi red  to r a i s e  the  octane va lue  of  a 
benzine f rom 66 te 80. 
2389. - - .  [ N e w  Large-Scale  Organic  Syntheses . ]  

Chimica e indus t r ia ,  eel .  20,1938, pp. 186-193; Br i t i sh  
Chem. Abs., 1938, B, p. 762. 

• L e c t u r e  in  which indus t r i a l  processes involv ing  the 
syntheses  o f  organic  subs t ances  f r o m  C a n d  f r o m  H= 
and  0= (e i ther  in the  e lementary  s ta te  or  c o m b i n e d  
as  :H~O) are  summar ized ,  for  example,  syn thes i s  of 
w a t e r  gas,  Me0H,  hydrocarbons,  h igher  alcohols, CH=0, 
exPlosives, and rubber .  
2 3 9 9 ,  - - .  [P r epa r a t i on  of Mona- and  P o l y h y d r e x y  

Alcohols.] Chimica  e indus t r ia ,  eel. 24, 1942, pp. 

0 x o  synthes is  is a me thod  o f  wide appl icabi l i ty  for  
:producing aldehydes f r o m  CO, H.., and  compounds 

c o n t a i n i n g  an  olefinic double bond in presence  of 
m e t a l l i c  CO or CoL. Cyctic mono-olefins cnn be  u~ed as  
s t a r t i n g  mater ia ls ,  a n d  t e rpenes  in te rac t  even  more  
r ead i ly  t h a n  do olefins~ E s t e r s  m a y  also be obtained. 
W i t h  metal l ic  Co as  ca ta lys t ,  a long induct ion period 
occurs  v a r y i n g  wi th  the  method  of p repa ra t ion  and 
s u r f a c e  changes.  

2394. ~A~rrA, G., .t~n P~OZCT~LU, 1L [Uti l izat ion of 
Me thane  in  the Produc t ion  of Hydrogen. ]  :Chimica 
e indus t r i a ,  eel. ~9, 1937, pp. i77-182;  B r i t i sh  Chem.  
Abs.,  1937, B, p. 777 ; Chem. Abs., eel. 3L  ~937, p. 8128. 
Incomplete  combustion of CH~ in the  preseuee of 

CO: and  H.-O has  been inves t iga t ed  in the  t empera tu re  
r a n g e  800°-1,400 ° . Complete  equil ibrium d i a g r a m s  of 
t h e  2 sys tems  CH~-H=O-O= and  CHrCO.--O=, and  the 

389-393; Chem. Zentralb. ,  1943, I ,  11. 2242 ; Chem. bes t  condit ions for  p roduc ing  H= and CO in t h e  ratio 
Abe., vo1738, 1944, p~ 4252. o f  2 : 1 a re  determined 

: .  : ' Some new method~ o f  large-.~cale technical: ~_vnthesis 2395 ":NATTA G ~D W$~_~nwvv n r~---~i.£~ ° 
of m0n0- and poly-OH alcohols f r o m  w a t e r  g a s  ( M e 0 H  A h p h a t m  Alcohols by the  Catalyt ic  RedUction of Car- 
Synthesis)  nnd f rom CO.. and  H :  a re  described. I n  the  bo~r'Monoxide.] Giorn.  chain, ind. applicata ,  eel. 14, 
l a t t e r  case, the CO: is  a byproduct  in the  p roduc t ion  of 1932, pp .  217-225: Chem. Zentralb. .  1982, I I ,  p. 2"264; 
Ca (N0~):  f rom Ca CO,:  the  H= i s  produced by electroly- Chem. Abs., eel. 26; 1932, p. 5062. 
sis. The  yield of M e O H  synthesized b r  th i s  process CO obtained f " - " - 

• reaches  92% as compared wi th  8 6 - 8 9 ~  by the  usual  350-400 a rm i ~r~ln~ praeer~gc'~S2f'as,~e~:e~e~n~.thsmn;t~t. ~ 
water -gas  process, s n" " " " ' ' ~ " 

~. _ - . . . . .  ~ . _ o ~te, and KOAc as  ca ta lys t .  The crude product  con- 
23~i~hN%~c1~.~q~:~ J~OC~A~w.E2D:~" ..u., ~:uo~or l, 'nel or t a i a e d  only 0.0-1.1% aldeh:rdes, 0.02-0.5% hvdroear-  , 

' W V " " " ~ . , . . . . .  ] . . . . . . . . . . .  , . . . ~  - O - .  O ' / o  c t n c r s  - x n -  3 : a t e r  Gas ] Ri  . ~tal  p e t r o h o  eel 6 :No :6u 1938 . . . .  c r e a s i n z  th0  n l u m , e  ne  iv ~ {,  *~ ~ +: - ~ " - -  . . . .  ' ~ " " ' " ' : . .  ' ~ - - -  ---, . . . . . . . . .  : ~  . .  ,,1= ea,alys$ lncrease~l < pp. 14-19; ~ ar id  PetroL, eel .  10 1939 p. 69 B r i t i s h  t h e  nronar t ion  of h izhor  nlom~n)¢ q~hu e , n ~ , - ; ,  ,~^, .: 
_ Chem. Abs., 1939, B, p. 0,1. - ' hols  were  identified : I so :Bu ,  51.3--46.6" Pr.  13.1-11.6; ::, 

Isobutylene obtained by dchydrogenat ion of  B u 0 H  f l -methvlbutr l .  49-4.8-  E t  3 3 - 4  .). i~o-Pr o 6 - 3 7 "  ~ 
produced in the s y m h e s t s  of  MeOH f r o m  w a t e r  gas,  ~-meth~'lpentanol 2.5" B n  I ~-~ 0 ' : ~ m  ~0 4" "a:meth~i' ~:; 
m i x e d  wi th  a small  a m o h n t  o f  gaseou~-HC1 : i s  h e a r s e  hexanol  1 6 ~  ;~raees ofth'~'~f~'l"~,~- "~:--'--~-~ "~" " °~: o o- o : . ~ ~ . . -  , • • - ..... w . - g  ,,,o~ , , e re  nlen- :: 
to 100-zoO and passed  over  sohd  AI=O~ prewous ly  t i f fed :  T-methvlpeatanol  i soam~l  alcohol O3-dinmthvl. 

. :  ac t iva ted  by hea t ing  to 400~ ~-4500. T h e i s o e c t e n e : p r o - :  bu tano l ,  e thyi isopropYlearbinol  diisopropylcarbinol i ":~i 
= ' duced i s  then hydrogenated  tq i sooctane .  ' propyllsoPropylcarbinol a n d  t e r t i a ry  Bu and A m  alco- ~ 
: : " : 2891. NATTA "G; A*WI~ PkST01"~ESI G. [ K i n e t i c s  o f  the  h o l s .  : 0f- : the  total  alcohols 94  7-98 4% :a re  p r i m a r y i  F q '~  

: . . . .  Synthesis  of :.Methanol.] : Chimica e indust i ' ia ,  v01. : and- those  with a n  odd n u m b e r  of C a toms predOminate 
i9~ 1987, pp. 313--318; Chem. Zentralb.,  1937, 1 i ,  p. In the  s t r a igh t - eha in ' g r0up  whi le  tim 'fl-l~1e;gredomi- 
3297; Chem. Abs:, eel .  31, 1937, p. 8337. h a t e  in  the  side-chain group.  
Equil ibr ium da ta  fo r  t he  synthesis  of M e O H  a re  best  2396. [Mamffac tu re  of  Hydrogen by C o n v e r - i  ~ 

expressed a s suming  t h a t  t h e  change occurs in  2 s tages  alan of  Carbon Monoxide U n d e r  Pressure . ]  ChimiCa 
C0+:H==CH.~0  and  CH=O-[-H.-=Me0H. T h e  f i r s t  e indus t r i a ,  eel. 18, 1936, pp. 623-630; Chem.  Abs., '  ~ 

• • i equation is slow, whi le  t h e  second is  a l m o s t : i n s t a n t a -  e e l .  31 1937 p. 2365. . ~ . . . .  "' 
neous so tha t  anah ' s i s  shows  only a m i n i m u m  of  CH-O ~ a 2 a l  ' =  ~ ~t  - " " ~ -- - -  ~ : r -  : : ~ 

. ~  presen t  a t  a n y  t i m e .  The:: equation of t h e ,  r e a c t i o n .  :~C(~_~.~)u%~c~,~= ~ a s ~ g ~ n  ~n~er~n~e~n thne0reac~° ~ 

: ~ :  : '  :~: /more: :  effective than Mg  ~is :a  ca[a lvs~:  Addi t ion 
: . - Y~(.K%t)/d~='~/{2(a---x)=--[K$/2(a--~x) ]}, . " . : K~CO~ increases  the  % convers ion  a t363  ° f r o m  a value ; 

~ " '~. - . . ~  ;,~ e,(~ , :~ ^ . k ~  ^÷ ~r~'  o £  58 8% w i t h  Zn0  to 93% w i t h  K-CO~ W h i l e 5 ~ o  ~ ,~vnere a = p a r u m  press  . . . . . . . .  ~ . . . . . . . . . .  N a : C 0  r a i s  "h % " • : ~^~" ' es • e ~ conversion om~ ~o ~7~ • Converted in  t ime  t, a n d  thus  equals  the  a m o u n t  o f '  " .  ." - " . ~  
• CH~O f o r m e d . . T h e  h e a t  of react ion is  cu lcula ted  as  2397.~ -----r--.  [Gasif icat ion of  I t a l i an  Fuels  b3 ~ Means ~ 
• 21,000 c a l . .  • of  Oxygen.]  A t e  X °  Cong. intern,  ehim., eel .  4,1939, :~ 

: :  .2392. ~ .  [ K i n e t i c M e t h o d  for  D e t e r m i n i n g  the  pp. 312-310 ; Chem: Abe., ee l .  34, 1940, p 2568: ! ~ 
: z~ Equi l ibr ium Constants .  in  t he  Methanol  S y n t h e s i s . ]  , R e s u l t s  Of continuous ~etor t ing on a semi - indus t r i a l  

' :  Chimica e i a d u s t r l a  :v01:20 1988 p 587-591 C h e m . .  ~ ~qale O f coal, l ignite ete ( Containing volat i le  ma t t e~  
: . ~)~bs. eel. 88, i939.p. :2028.  - : . : - b y  m e a n s  o f  miXtures:0f:O= a n d  s team accord ing  to al 

• ~ ~i.~'With-the equat lon 'of  Newton  and Dodge (alia. 2457) process  f i rs t  applied to coal  in  volati le substances ,  are j 
s u m m a r l z e a  The process m 1 case  led to the  rodu~ for :ehlcula t ing  the  equil ibriUm c o n s t a n t  of  a r e a c t i o n '  • - p ~; 

. ~  :a basis,  a method  w a s  devised f o r  calcul i t t ing the  t ion O f a v e r y  pure  w a t e r  g a s  m o s t  suitable for, chemic~,! 
• - ~c~istant  for  t he  synthes i s  o f  MeOH u s i n g  expe r imen ta l  : sYntheses : ' (MeOH, h i g h e r  alcohols, F i s c h e r  :gasoltse,~ 

f r v etc ) ~or  conversion and  f o r  t he  reduction of  H~ anit : d a t a  0 the  par t i a l~pressures  in  olved C a l c u l a t i o n  - , . , P ;- , ,~ 
.iS m a d e  assuming  the  syn thes i s  to be a t r imo lecu la r  synthet ic:NH*,  i . . . .  i ~  

.... .. react ion M e O H = C O + 2 H = ' ;  and  also a s s u m i n g  b i m o l e c - 2 8 9 8  NA~rA G., A~v S~ADA, M.: [ S y n t h e s i s : 0 f  Alco'~ 
.ular  reactiens,  in  2 : s t a g e s  wi th  the  i n t e r m e d i a t e  f o r -  h01s. H i g h e r  T h a n  Methanol .  F rom W a t e r  Gas.:] 

• m a r i o n  of CH=0.  T h e i a t t e r  assumpt ion  ~ v e s  d a t a ' t h a t :  • Giorn.  chain. And appl ica ta  : e e l  1 o 1980 n u  169-17,i;~: 
. . . .  a ~ p r o x i m s t e  expe r imen ta l  de t e rmina t i on  of  t he  eqUi- ~ Chem.  Zentralb., 1930, I I ,  p. 6-~'9 i-Chem~ A~s :  v0L ~:4, i 

". . l lbrium constant  more  closely. ' 1930, p 4505. . . . .  
.2393. NATTA G., A~D.PZ~o, I>. [Some N e w  Applica-  • I n . t h e p r e s e n e e o f Z n O ,  ac t ive  fo rm m a d e  by:calctnieg'~ 
,;-.:tions of the  a x e  Synthesis . ]  Chimica e i ndus t r i a ,  ce r th in  smithsoni tes  a t  low tempera ture ,  toge the r  with~ 

• voL 31, 1949, pp. 109-111; Br i t i sh  Abs., 1949, B, I I ,  a lka l i  (K,  Rb, Ce) carbonate ,  hydroxide,  ace ta te  or ,  
i :~.p. 943. : :  to about  400o unddr~! propionate ,  wa t e r  gas,  w h e n  hea ted  

; , i ..... :: : , . . . . . . . .  : : " ,~I 
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high pressures ,  g i v e s  a mix tu re  of h i g h e r  alcohols  f ree  MeOH s y n t h e s i s  a s  prac t iced  i n  t h e  p l an t  a t  Rio 
ef CH, and  o the r  hydrocarbons .  Meta ls  o f  grelrps 4-S, Tercerol  Argen t ina ,  i s  described. F i scher -Tropsch  syn- 
as  well  as  t h e i r  oxides,  should be excluded so as to thes i s  in  the  U n i t e d  Sta tes  w i t h  flu]dAzed ca ta lys t s  
avoid  f o r m a t i o n  of  undes i rab le  byproducts ,  par t icu la r ly  a lso  i s  reported. 
hydrocarbons.  T h e  f o r m a t i o n  of h i g h e r  alcohols occurs 2403. NA~ALW, E.  [ Synthet ic  L iqu id -Fue l  Indus t ry . ]  
in s tages ,  M e 0 H  b e i n g  f i r s t  formed,  then  M e e K ,  or Rb, Ind.  ehim., eeL o-3, 1936, pp.  82-$5, 162-169, 247-249 ; 
Ce, then  add i t i on  of  CO.- to fo rm the  h i g h e r  homolog. Chem. Abe., voL 30, 1936, p. 4647. 
~hese  i n t e r m e d i a t e  p roduc t s  were  identifiecl dur ing  the Review.  
course of the  reae t ion ,  and  these  can be added  as  addi- 
t ional ca ta lys t s ,  wh ich  r e t a in  the i r  a c t i v i t y  over  long 2404. . [ I n d u s t r i e s  Based on Syntheses  F r o m  

Coke-Oven Gas : ]  : :Tech. ind. ehim.,  No.  277.1938, pp.  : 
periods of t ime,  
2399. ~ .  [ Syn the s i s  Of .~l iphat ic  Alcohols F rom 20-26 Chem. Abs; ,  ee l .  33, 1939, p. 3113. 
' Mix tures  of  Carbon  Monoxide and  :Hydrogen.] 

Giorn. chim.  ind. appl ica ts ,  eel. 13. 1931, pp. 317-325; 
Chem. Zent ra lb . ,  1931, I L  p. 1958; Chem.  Abs., eel.  
26, 1932, p. 693. 
E x p e r i m e n t s  c a r r i e d  out on a semi- indus t r ia l  scale 

show t h a t  in the  p r e s e n c e  of ca t a ly s t s  eons is t iag  of 
compounds 0f  Zn and  the  alkal i  me ta l s  C O  and H :  will 

r e a c t  under  p r e s s u r e  to  form a i iphat lc  alcohols.  B y  
excluding a n y  m e t a l s  of groups 4-S, manY h a r m f u l .  
Secondary reac t ions ,  a s  fo rma t ion  of .C~. a re  reduced 
greatly.  T b e  hypo thes i s  tha t  5 i e 0 H  is f i r s t  fo rmed mid 
reac ts  wi th  CO to f o r m  h igher  homologs ts  s t rength-  
ened by the  obse rva t ion  tha t  in the  presence  of I=IC0:K 
a h igher  y ie ld  o f  M e O H  is  obtained, w h i l e  CH~C0=K 

Syntheses  of  N H :  M e 0 H ,  gasoline,  and  C=H, de r iva -  
t i ve s  a re  discussed.  
2405, NAU~A,w~, F .  :K. [Steels  fo r  P l a n t s  P roduc ing  

Motor  Fuels . ]  Chem.  Fabr ik ,  eel .  11, 1938, pp. 3'65- 
376; Chem. Abs.,  ~*ol. 32, 1938, p. 7387. 
~ischex benzine syn thes i s  a t  low p r e s s a r ~  and  tam- . 

p e r a t u r e s  r e q u i r e s  no special  s teel  equipment ,  b u t  
c rack ing  processes  u p  to 70 atm.~ and  600 ° requi re  s tee ls  : 
w i t h  special r e s i s t ance  to : t t tack by H i S  a m l  to h igh  
t empera tu res .  H.x:drogenation up to 700 arm. p l a c e s  
stil l  h igher  r e q u i r e m e n t s  on steels, t h e  ex t en t  to which  
alloyed steels m e e t  these  demands  w a s  inves t iga ted ,  
and  some effects on chemica l  compos i t ion  and  physicul  
proper t ies  a r e  s h o w n  by 18 g raphs ,  22 photomicro-  

and EtC0=K i n c r e a s e  the  yields of EtOt:~ and PrOH,  g r a p h s  and n u m e r o u s  cuts.  i p lan o f  equ ipment  f o r  
respectively.  : . : t es t  steels i n  H= up  to 1,000 a tm.  is  g iven.  12 re f s .  

: 2400. . [ L ow :T e mpe  'a thre  Produc t ion  o f  Coal 2406 . [S t ee l s  Used in P l a n t  f o r  Produc t ion  of  
Gas  by  U s i n g  O x y g e n  ] G i o r n :  ehini, ind. apll..qllcoat ~, : :  Motor Fuel.]  TeCh. Mitt ,  K~upp,  ee l .  6, :1938 pp: 

: ee l .  14, 1932, p p .  76-$6;  Br i t i sh  Chem. :Abs., 1, 3 . . . .  77-87" B r i t i s h  Chem.  Abs. i938.  B ,  I). 1307. 
• p. 407; Chem.  Abe., vai.  26, 1932, p. 3359. . ~ composi t ions  a n d  proper t ies  a f  s teels :uSed in appara- :  

Coals w i t h  10W VOlatile coa ten t s  m a y  be heated ot t u s  fo r  the  c r a c k i n g  of  petroleum, t h e  h igh-pressure  
700°-800 ° bv  u s i n g  O.,; the gases  produced  a re  rich in  hydrogena t ion  Of coal;  and  t he -p roduc t ion  of  hydro-  
:H= nnd C 0 : a n d  \ ' e r r  "low in h y d r o c a r b o n s  and iner t  gases. Gases  su i t ab le  fo r  ~tl~e synthes i s  of  MeOH: t imt  ~ ca reens  by: t h e  F i scher -Tropsch  :process  a r e  Teviewed.  
is, h a v i n g ' a  rn t io  H=:: CO o f  1 .5 :4  a m y  be: Obtained by i : N.~v.~mw, A. 1 See abs. 893. 

, -  burning 028  k g  C i n O.~8 m: s of 0 :  a t : a b o u t  750% : 2407: :N.~bSs, 0.  [ E n h a n c i n g t h e ~ a l u e  of  CoaL] Gas-  i -  
: ~ 0 L  : ~ & T T  t ' ,  G , ; :  P I ~ O ,  P., A.~D BI~ATt. E : [Considera- i u ~Vnsserfac!l ~'oL 70,1927 pp. $32-$34: ;  Chem. A b s . ,  : 

d o n s  on t h e  Oxo :Syn thes i s . ]  Clfimica e indus t r ia , "  'v01.2!, '1927,  p. 3728. : : :': : .  ' ~  : 
eel. 31, 1949, pp :  111-113 : Br i t i sh  Abe:, i949, B. I I ,  : Bev iew of t h e  h s e : o f  coal as  a r a w  m a t e r i a l  f o r  t h e  : "  
p. 998. . . . . .  - product ion of low- tempera tu re  coke, ta r , -o i l s ,  and  g a s  : 
P robab le  m e c h a n i s m  of the renct]0n i s  discussed,  of  h igh  calorific Value, as  well  a s  t h e  hydrogena t ion  

based on k i n e t i c  measu r emen t s  and  the rmodynamic  of  coal (Berg ius  p rocess )  and  t h e  F i s c h e r  synthes i s  o f  
cons idera t ions .  T h e  equi l ibr ium e o n s t a n t  i s  calculated , hydrocarbons.  • :: 
for the  svn thes i s  o fg rop i0nn ldebyde  f r o m  C-.H~: Cam- 2~08. l~,~vAnuE, R :  [ L u b r i c a n t  Subs t i tu tes . ]  Chim. e t  

: p a r i s 0 n i s  m a d e  With tbe  Fischer-Tropsch:  reaction. : And eel 48, 1942 "pp. 295-391 355-360;  Chem: Zen :  " 
~: ~ 2401a: NATTA,: G:;.Pz~(),:P~ A,~n E~CoLL ;R Hydrogen t ra lb  1943, i p.  2165; Chem.:Abs.,:vol.:38;-l~'JA4, P. 
: L  ~ T r a n s f e r  Reac t ions  Accompanying t h e  Cehalt-Cata - 4417. : ~ ' " : : : 'i : 

: : lyzed Addit ion.  o f  Carb0n ~I0nexide  t 0 0 l e f l n i e  Cam ~ : ~After a d e t a D e d  s u r v e y  o f  t h e  lubr i can t :  needs  o f  
.:pounds. 3our .  A m .  Chem. Sac. ,  eel .  "74, 1952, p p .  " '  F rance ,  i t  i s  a g r e e d  t h a t  of t he  v a r i o u s  poss ibi l i t ies  
4496-4 ,498 .  - . ; ' : f o r  the i r  p rocurement ,  t h e  order  i s :  T h e  pe t ro leum 

~ Co-calalyzed r eac t ion  of CO and  olefins!w!th alcohols : ! industry,  oil f r o m  coal, s h a l e  oil a n d  ros in ,  and  poly- 
"" end wi th  a m i n e s  no rmal ly  yields es te rs  and  amides.  : mer iza t i en  of olefins or  u n s a t u r a t e d  hydroca rbons  ob- 
;::.I~ some in s t ances ,  however ,  products  con ta in ing  a d d e d  t a i n e d  f r o m  ~ i sche r rTropseh  sYnthesis :  : - . : 

~H2 are  formed.~ :The  H= is  fu rn i shed  by  t h e  reactants ,  2409 I~AY M A ~A~b'Monamo~ J L : l~iolecalar Ad- : 
:: 19088iblv b waY Of t h e  fo rmat ion  a n d  decomposit ion " - "  ' -  . . . . .  o -  - - d r o c a r b o n  G a s e s  on C h a r c o a l  ,' . Y . . . . .  , • • :sorptlon A r e a s '  1" kiy . . . .  • ~ :. 
:::'of C o  h y d r 0 c a r b 0 n y l :  : . : . . '.. ~ :: Canad ian  J0ur .  :-Research eeL,27, B ,  NO. 4, 1949, p p .  :. : 
~240ib NAT'rA, G , P I N 0 ,  P.  Alan I~A~TIC~, E ;  [ S y n - : : :  205-214 : :  : : : -  ' • 

Reac tmn  of  O le f ins  Carbon ~ o n -  " " ~" t h e s i s  of  E s t e r s  by  " . . . . .  ' . . . . . . .  L o w : t e m p e r a t u r e  • adso rp t ions  Of CH~ : C=H,, C~H,, :~ 
; xoide and  Alcohols ] Gazz. cram. l m i ,  eel  ~o ~vou; ~ - - -  ' " - 

' ~ 1 ( ' ~ m  ~ h s  V01 46 1952 "~ 904 ~-C,H~0, I s 0 - C , H ~  C.H= C=H~, a n a  .-~, o n  a se r ies  or .: 
.!!~ pp. 680-~0- ;  v - ~ - :  ~ ' ,  • , ' ~" " : .  Coeonutcharcoalsofdifferentdegreeso£activationwe.re ~ 
: ,  Possible m e c h a n i s m s  o f  the  ca rboxy la tmn-oz  o lenus  ' de termined • L a n g m u i r  i so the rms  w e r e  obtained m 
~in the  p resence  of  c o  a re  discussed. I t  i s s u g g e ~ e d  s : e v e r y  e a s e  T h e  m e a s u r e m e n t s  ind ica te ,  he r i zon ta l  

. Provisionally t h a t  t h e  catalyt ical ly ac t i ve  eo p o r i e n t a t i o n ' o f  t h e  hydrocarbon  molecu les  on t h e  c h a r :  

i! Co hydrocarbonyl .  I t  adds  t o t h e  u n s a t u r a t e d  bonds c0al su r face .  B y : e ~ m p a r i n g  the  m a x i m u m  number  of"  
of the  olefins w i t h  fo rma t ion  of ~intermediate eom: . . . .  mliI lmoles adso rbed  fo r  each g a s  on e a c h  charcoa l  wi th :  .... 
Pomlds which  m the i r  turn  r eac t  w i t h  eolnpounus .... , " , " . . . .  , " " i t he  respect ive ma-~vimum n u m b e r  of  m i l l i m o l e §  of 1~:' 

~:'eontaining mobi le  H a toms.  • adsorbed,  and  b y  a s suming  a m o l e c u l a r  adsorp t ion  
'~'2402: N~.~r~ J S the~ls F r o m  Carbon  M o n o x i d e  • -~ " , . [ yn ~" . . . . . . . .  ": area of 16 2 square Angstroms for N=, the renewing 

i I.,: :H. Synthesis of Methanm, oz migner ;~.iconots :~ ~ • - ave r age  molecu la r  adso rp t ion  a r e a s  wexe  o b t a i n e d :  ~ 
~:!-5 and of  F u e l ,  a n d  the  a x e  Process . ]  I ndu~ tna  y CH~, 19.4 C=H~, o-5.9; C~H,, 30.0; n-O~H~o, ? ~ _ ;  i s o -  
~ quire., eel .  11, i 9 4 9  p. 115 ; eel .  12, 1950, pp. 2--3; 
=~.'- :Chem. Zen t r a lb  1951 I p. 3287. - : " " C , H ~  47.4 C~H~' i9 .8  ; and  C-.H~ 2 3  t squa re  

L 



economy are discussed, react ion mixture  remains uniform. ~ CO has  a hax~nful effect, a l though CO.- has  a bane- 
2411. N s a i s ~ ,  P~ Qualitative Consideration on the NEorsHr, R., K ~ i r ~ ,  O., ~xn KAT~mr~, 8 j, I tidal effect ; HC1 ~ves somewhat  harmful  effects only contain some oxygena ted  compounds and  some evidence t h a t  they a re  alcohols. The CO= re-  

Mechanism of Synthesis of Higher  Alcohols From total yield because i t  polymerizes. When C:H.- iS acts  almost  quan t i t a t i ve ly  with the  CaO formed f rom Hydrocarbons From Carbide. IV. N e n c a t a l y ~  when i ts  concentration is high ; and  C-.H~_ increases the  exists ind ica t ing  

Carbon Monoxide and  Hydrogen and From Lower Polymerization Under Ordinary  Pressure--Carbon i diluted with an inert gas• such as H~ or CO.-. i ts effect the carbide a n d  w a t e r  vapor  bu t  not  with t ha t  Con- 
Alcohols. L Mechanism for  P r ima ry  Alcohols: Bey• Monoxide-Carbide System and  Hydrogen Chl0ride~ J I B  on the total  liquid yield disappears  : the presence o f  a tatned in the  o r ig ina l  carbide as  a n  impurity• • 
Phys. Chem. Japan,  vol. 18, 1944 pp. 47-57 ; C h e m  Carbide  Systems: ~e¢ abs. 2422, : " ~ l  s m a l l  amount  Of C:H.~ ~has a striking: effect on the 2422• N~zs~rr,  R., K A ~ r r ~ ,  O•, ~ n  KAT~0X.~, S- By-  
Abs., vol. 41, 1947, p. 4770. 2414. NEGIS~I, R., KI~J~A,  0.,  ~.NO: KA~fIIKE, 0• Hy'~. :~I suppression of the formation of free C~H~. [ T h e  nascent  drocabons F r o m  Carb id~  I V .  Nenca ta ]y t ic  PolY- 
From the already established results t ba t  BuOH is drocarbons From Carbide. Rev• Phys• Chain• J a p a ~ . ~  C-.Eh moleenls.% which related to polymerization• a re  merization Under  Ord ina ry  Pressure - -Carbon  Man- 

obtained from 2 r ea l  EtOH, P r 0 H  from E t 0 H  and voL 15, 1941, pp. 31-41; Chem. Abs., voL 35, 1941, p• ~ suggested tO have the s t ruc ture  n(C..H.-)----(C=H:),.] oxide-Carbide System and  Hydrogen Chloride-  
Me0H, and MePrCH:OH from E t 0 H  and iso-Pr0H,  6501. : ~ There a re  indications tha t  the  efficacy of tl~e synthesis Carbide Systems.  Jou r .  Sac. Chem. I n d .  ( J a p a n ) ,  
the mechanism of synthesis of higher  alcohols from Many hydrocarbons can be synthesized directly f r o m ~  of hydrocarbon liquids from CaC=_ is higher than even vol. 45, suppl,  binding,  1942~ p. 46;  Chem• Abs., vol. 
lower alcohols in the presence of CaC~. can best be CaC=, without  first prepar ing  C:H= to be polymerized ~ ' ~  the ca ta ly t ic  polymerization. 44,1950, p. 10299. 
explained by Graves'  extension of Guerbet 's direct de- later• The free energy of formation is calculated for.~i~..~| 24 HydrOzCa~bOn~n~EClav~b~ed ~ hydrat ion theory except fo r  the modification tha t  a H a number of chain hydrocarbons and  cyclic hvdrocer.~/~: |  ~atalytic Pal PrVess~uOrn These sys tems were  invest igated to determine if a • typical F i scher -Tropsch  ~ react ion is  effected w i t h  the  , 
a tom of  --OH, reacts  readily, provided t b e - - C H ~  is bony,: both from C a C :  and  H:O to p r o d u c e  hYdr~<i%i| Comparison Betwesn O r d i n a r r  and Elevated P r e s :  ca rb ide  and  i t s  renci2on prodlmts, bu t  in the absence ~, . :  
in: the a position (adjacentl t0 the turbid0 i radical) c a r o o n  and CaO and also from COG,, C0, and H~ to:~:~:!| sure Reactions• Bull. Chem." Sac. J a p a n ,  vol 17 Of tbe usual  c a t a ly s t ,  to  increase: the  total  yield of . ~ 
2412. . Qualitative Consideration on the Mech- form hydrocarben and CaCO~. The free-energy.- changes ~ 1942, PP. 355:304; Chem. Abs., v01.41, 1947, p. 4435. l iquid  products  a n d  t o  learn the catalytic effect of 

anism of Synthesis of Higher  Alcohols From Car- a re  very large, especially for  the hydrocarbons witb~ Effects of species of gases, pressure,  and tempora ture  HC]. The reac t ion  between C ° and  H_- occurred o n l y  
ben Monoxide and Hydrogen and From Lower AI- the  greater  number of C atoms. The AF "at 300 ° /s:~ on the charac te r  and yield of l iqaid products in the  to a slight ex tent  in tim range 150°--450% resul t ing in 
cohols. If .  ]~lechanism for Secondary Alcohols and $3.5 kg.-cal, greater  for  the prepara t ion  of benzene~ synthesis of hydrocarbons f rom Ca carbide under  high no liquid products•  The  effect of HCI vapor was  that• 
the Comparison of Different l~Iechanisms. Rev. Phys. • f rom CaC-. and H:O, than f rom C:H.-, and  the increase. . pressures have been studied. The yield of liquid prod- as the concen t ra t ion  of acid increased,  the  yield of 
Chem. Japan, Yah 1S, 1944, pp. 5~-70; Chem. Abs•, in ~ F  is even larger  for  similar syntheses of 1 ,~  acts increases with increase of total pressure of the  liquid hydrocarbons  decreased. 
vol. 41, 1947, p. 4770. butadiene or ~-eetane. The affinity of CaC~. for  m~;: . system uP to about 100 arm. arid then decreases W i t h  2 4 2 3 ~  N E G I S ~ £ I ,  R•, ~k.~n K.~.~LII~'~E, 0. HYdrocarbons 
After  discussing Fischer:Tropsch's  intermediate ~cid a n d  0f CaO formed dur ing the reaction for  CO.., iy! : further increase iu the pressure• in  the i0w-pressure From:Carbide.:  V. ~onca t a ly t i c  Polymerization Un- 

: : t h e o r y ,  Morgan and  coworkers'  aldol condensation increase thereact]0n ra t e  bX effectively removing the~,~ i runs, CO has  noticeably har inful  effects, whereas CO= der Ord ina ry  Pressure- -Acety lene-Carbide  Systems. 
theory, and Frolich's and Graves '  modifications of Guer- reaction products. T h e  ten~perature coefficients of~ ~ has beneficial effects On the yield of liquid products.  194 eJ°ur' pS0c'46Chem'(in English)Ind" (Yapan),; Chem.VOl'Abs,45' supPl.vol. 44,binding'1950, i : 
bet 's direct dehydration theory, the author  SUplmrts the reactions in which CaC0~ .is formed are  greater{ !" - ,  • : 
the las t  as the most probable mechanism of  Synthesis than  those in which CaO is formed. The addition Of:" ! : '  There a re  slight~diiferences in the yields and the prop- e r t i e s  of tim prodncts under  elevated and Ordinary p. 10299. 
of higher  alcohols f rom lower alcohols or from C0 CaC= and  the greater  reactivity of nascent  C=_H: mole~:~ pressures, and tl~esedifferences are  explained as  owing Effects o£ C ~ :  used  aS a ca r r i e r  of  water  vapor on , 

- and-E.., with the concession tha t  the aldol condensation cules result  exl)erimentallwin a fas ter  rate-and-~reate~, ra ther  to the effects of-the.thne of c0ntact and.tempora~ the liquid yield were  s tud/ed in  the  hope t ha t  t he  total  : 
may  take place "if aldehydes a n d  ketones are formed yield of polymerized C=.H:'than is obtained by catalyfi~ i , '  ture than  to any  change in the mechanism of the liquid yield m i g h t  be  increased by the polymerization .[ 
dur ing the synthesis as secondary react ions .  : : polymerization with a Co-Ni-C~0:  clay catalyst  or a: : polymerization reaction.: :  of the in t roduced C,~L- and, fur ther ,  t ha t  by i t s  intr0:  

' " Sen abs 2420 : ~: Fe-Ni-kiese l~dir  catalyst:  - . . . . . . .  ~ i.-/~(~, : . , E G I S H I  . . . . . .  l~  . . . . . . . . . . .  . . . .  " . . . .  ' . . . . . . . . .  H . . . . . . . .  , . . . . . . .  : ": ~ '  v* ~ ' ~ " ~ " ~  :M *~U K~-~iXIrE: O duc t i0n : the  f o r m a t i o n  of free C=.I-T~ from the:carbide  [ 
~ , , ~ n ~ h m ~  ~,;,,~ ~,~h~e~o. ~nn~ntnl%tic ~olvmeri- m~ght be suppressed,  thus  pormlt t ing  the 'nascen t  C=..- . : :.,. : NEOISHr, R., :~D::KA~n~:~ 0 ~ H~dr0carbnn~: : 2415. N~ats~z, R., 2.~" v K~.~XI~:E~ O .  HYdrocarbofisf~ ......................................................... . . . . . . . . . . . .  

Fzom r ~ Fzom Carbide I I  N encatalvtm Polymerizati0~ ) ' 7~  z arian Under Elevated Pressure  II : Hydrogen-  ~ to become more  r e a d i l y  available f o r  t h e  hqmd  syn- [ 
' : Carbide. I~ : N0ncatal3',tic' Polym'erization ' ' ' " " ~ : :  " • " i i :-:'::~;:~'Carbide and w a t e r  Gas--Carbide'System "gee  ah~ thes is i  W h e n  t im-concentra t ion of C=.I~ was  high, t h e  ~ ] = : • : ~ Under Ordinary Pressure. Acet3"lehe-Carbide Sos- U n d e r  Ordinary Pressure.  Hydrogen Systems an~ 

• : " " ~" total liquid yie ld  a ls0  Was high showing t h a t  a p a r t  ] tern and General Remarks• ~cv abs. 2417.: : General Experhnental  DeLails, Bull. Chem. So~" ~.~¢~ 2426. of the in t roduced C~H.- was  Imlymer~zed." W h e n  its ~1 
Hydrocarbons F rom Carbide.-  V. Non- Japan,  vol. 17, 1942, pp. 118-1o_5 ; Chem. _ : catalytic Polymerization" Under . :1947, p. 4434. Abs., vol. 41~i~- ~ 2419. N ~ x s ~ ,  R., K~T~0K~. S., K~.~rXIK~, 0 . ,  . ~ n  concentration w a s  reduced, fo r  example, by diluting 

Ordinary Pressure--- .'..,~ ~ Nm~.YASHI M. H~drocarbons From Carbide. I. i t  with H or  CO- the  ~ield fell  In t h e  nresehce of : 
Study of the synthesis of hydrocarbons directly fro~i~ ~:Noncatalytic Polymerization Under~0rdinary ~Pros- C:H~ mol. ,"the f o r m a t i o n ' 0 f  f ree  C~-~.- from ~he carbide . Acetylene Carbide Systems. ~ee abs. 2423. 

. . . . .  carbide a t  250°-450 . has  been carr led out:: l~eacti~-. :~:~:sure--:Hydr0gen-Carbide Systems. o0ur. ~oc. where, is suppressed.  ~ : : : :! 
" : :. Hydrocarbons From Carbide. III~ Non . . . .  a t  340o proved to be most  suitable for  the synthesis ,if~ ~(i~nSahEP~io~!i~eh~!!s~!nd:~!!n941d~x~i~v 24 ~a~n~n~ iYteC £ ° o l n y H y ~ ~ : ~ m n 0 s r C ~ b ~  r~:P:~i~c~ne~ • catalyt ic  Polymerization Under Ordinary Pressure---. l i q u i d  h~dr0carb0ns. The effects: of tempera ture  012'~ 

: Carbon Di0xide-Carbide Systems: Scc:abs 2421 : ~ the  f0rmatienS of th~ products  are  discussed. Thes~ ~ ~. i 
: :: ,:~ ~ ~ - .  HYdrocarbons F r o m  Carb ide :  V: N b n -  effects a~e intimately associated with the hea t :o f  r~ii~i 

carbide with H~ as a car r ie r  gas for water  vapor. ~ and  O r d i n a r y  Acatylene Polymerizations.  Your. Sac. ": . i .. cata lyt ic  Pol.~merization Under Elevated Pressure .  :, ac t ion involving the  carbide. : ~i Satisfactory yields were obta ined  a t  840°--420 ~ and a Chem. Ind.  ( J apan )~vo l .  45, suppl:  binding, 19~2, [ 
: . Su~:eC°mparis0nReacti°ns'Between: ~ee abs~0rdinarY2418, and Elevated :Pros" 2410. HYdrocarbons Fr0m Carbide. III .  N o n ~  ~taration" "temperathre o r S 0  °. There  is an  optimum ~ , p. 47  (in Engl ish) ; : :Chem.  Abs., voh 44, 1950, I~P. : 

10209-10300. : • : : . ~ • ~ - - -- ~ • -- : -r-  catalyt ic  polymerization Under Ordinary  P r e s ~  ~in: size the carbide ; Smaller grains ~ re tard  the 
" Noncatalvtic ~lYyamrecrar:~ns ~ m  ~r~n~e~ u : : l .  s u r e .  SYstems of Calcium Carb ide  With  Carbdli~, o f  i ~ J  'ger Ones t e n d  to fo rm more gaseous Main reac t ion  of "nascent r " - . . . . . . . .  ., ---~o" Dloxtde Carbon l~onoxide and H~'dr ri~ l d u e t s . .  C=H= is probably nC=H= == , ,~: : en e--Conmderatiens and  Comuarisons Betwoon ~ ~, ,~:, ~ _ , . ogen Chlo ~ : : ~ : C_~J~ to f o r m  pr incipal ly  a romat ic  and  condensed aro- ;~ : 
Nascent  and Ord ina ry  Ae~'v~pn~ ~ L - -  - ~'-~ ~u, , . .~nem.  ~oc Japan ,  vol. 17 1942 pp. 244-~-1 : .  : ~' '~ee abS 2424 : ---:~ . . . . . .  ~:~'~uer~za~on s. :~ : Chem: Abs., vol. 41, 1947 pp,  4434-4435 ! : ::~:~ ~0; K~iXKE, 0.,  K A r ~ o ~ ,  S., N z n ~ A s ~ ,  l~I., ~.~n : marie compounds .  The  efficiency of the lmlymerizatien ~.~ : 

i i ~ s ~ x ,  R .  Hydrocarbons  From Carb ide .  IL N o n - .  of n a s c e n t  C.~H= f r o m ' c a r b i d e  i s  h igher  t h a n  t h a t  : o £ : ,  
~ [ m ~ r ~ t ~  r~C~aqn~ i ~  a~alytlc Polymerization Under Ordinary Pressare---  ica ta lyt ic  PolHydri°zCa~rb°n~nF~°rm0Cra~bnldrev IP~es~°n: iC2~!aen~HCr[omencatheaS~ndt~ee~St ~ ~aalysis and Liquid Products.  Your Soc:.~,~em. Ind. Because of  the  high react ivi ty of nascen~ C~t~: carbide -i! 

• ' Hydrogen  Systems and  General, Ex~e ~:~ . . . . . .  Y : P ge of 340°--420 ° have been stadied~ ~ inpan),  vol. 44, ~ suppl: binding, 1941; p. .451 ( in m a y : b e  used  to acce]erate  ce r ta in  sluggish reactions.i.:: i:: ~ 
:: . ta l ls~ g e e  abs. 2415. z, * ~  ~ -  The results are in agreement  i n  general  with those:ii~ ~ingllsh) ; Chem. Abs., vol.  44, 1950, p. 8853. " Note Should be  made  o f  the f a c t  t h a t  the polymerization~ 
~" ; " H-drocarb0:  ~ . .  : . :  the  H~ system. The main react ion of the nascent  C~  G~aseous p roduc t s  ~vere analyzed :by the modified ~0f" nascent  ~ is difficult t o  s top a t  a specfic p o i n t  
• ~;~.: . . . . . .  ~ ~ ~ ns ~'rom ~ a r n m e . :  t I L  molecules is only slightly affected by the carr ier  gas~. rat tan method for CO:, C~.H=-, C=H~, ~H~,(7) ,  CO, and that. the  h e a t  of  reaet ian involving c~rbide is v e r y  .... 

• ~ V ~ l ~ r ~ a P ~ e ~  ~enth~oCO~aSsY~ie~g h' ~ 3 ~ : I d f  ~el/qo~ia~ rPerOd~%h~.~ : ~h,  N,, a n d  saturated ga se s .  The liquids were  h igh .  : : : 
alyzed: chemically a n d  were dis t i l led  into fraction:s, 2425. NEOXS~, R., Nim~r~sH~, ,~I., S ~ 0 ~ ,  K., ~.~n : . . . .  , " , -and Hydrogen  Chloride. : CO~ takes p a r t  on ly  in the~formation of CaC~ : ~ e  

i~:gee abs. 2416. " :" • ; ~ . . . . .  ' ! presence of H~ Seems to have no effect on the  charac t~  ~ molecular weight o f  :'such fractions" being deter- • ~ K ~ I I ~ E ,  O .  Hydrocarbons  F r o m  C a r b i d e - - N o n e a t a - .  : 
' 2~t!3. NEois~/~, R: : ~'D: SAX0~- Hea t  of ,ReaCtion '~ 'of  the liquid products.  ' Whereas ~CO~ has  favorab]$ ~ed by the loweringof  t he  freezing point o f .C~ , .  A : ~ lyric Polymer iza t ion  Under Elevated PreSsure. I I.  

: ' ~ i i l  the Synthesis of Hydrocarbon's  From Curb d ~ effects,  CO :has u n f a v o r a b l e  effects and  HC1 has ~ !at p lant  yielded products very sirailar to those f rom ' ' Your. See. Chem. Ind : : ( J apan) ,  vol. 4~, suppl, binding ' ~: 
e !ab0ratorv. experiments. The liquid products were  1942, p. 141 ; Chemi Abs:, vol. 44, 1950; p. 8853. 

i ~ ':Your. Chem. Sac. Japan,  v01. 64,1943, pp.  1515-1522; "effect a t  a l l  on the yield of liquid h~'dreearbons. ~ ~ aromatic" a n d  condensed ar0matie hydr0carbons.  Catalytic effect o£ the  autoclave material  in the syn- 
: ~ :'" " : " " "! ' ' " : - : : - " - - -7. . -"  . . " • r ' i  l. NEaiS~r, R., ~.~V ~:~fII~.E, O. Hydrocarbons  thesis of l iquid hydrocarbons  f rom carbide under  ale- - '  
H ? ~ m ~ a ~ :  H~:  ~oe~lr ~ae~tcT~0Pjna3~9~ nfl ~ d  ~ den ~ a~ s !4~£e~t~l " e n C e ~ ° ~ ~ S m u n F r a d ~ d  CO~e~!!iy ~r~m ~ ~ ~om Carbide. III .  Noncatalyt ic  P o l y m e r i z a t i o n - r a t e d  Pressure  is discussed- !1~ne autoclave reac t i °n  

Ord ina ry  Pressure- -Carbon Dioxide-Carbide of C0 a n d  ~t~. is reported to give (1) CH~ and  ~ O ,  • 
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(2) O~H, and H:O, and  (3) CO= a n d  H.-. :Reaction (3) 
is catalyzed by  Al (OH)a. No l iquid hydrocarbon w a s  
formed when carbide  w a s  absent.  
2~26. NEOISHI, R,, NZUAYASHI, ~I., AI~D KX2L'XtIIKE, O. 

Hydrocarbons  F r o m  Carbide ; ~ 'oneata ly t ie  Polymer-  
izat ion U n d e r  E l eva t ed  P re s su re .  I L  H y d r o g e n -  
Carbide and  W a t e r  G a s - C a r b i d e  S y s t e m s .  Jour .  
Sac. Chem. Ind.  ( J a p a n ) ,  vol. 45,1942, suppl,  blnding, 
pp..'215-216 (in Engl i sh)  ; Chem. Abs., vol. 45, 1951, 
p, 535. 
Yield o f  l iquid product  in  the  CaC.--tK~-A1 (0H)~  sys- 

t em increases  wi th  increas ing  to ta l  p r e s su re  up to 100 
kg. /sq,  era. and  then  decreases,  T h e  amount  of satu-  
r a t ed  gases  increases  wi th  the  to ta l  p r e s s u r e .  Decreas-  
i ng  the  t empera tn re  increases  t h e  r a t io  of u n s a t u r a t e d  
to  sa tura ted  compounds. W a t e r  g a s  in place of H_- 
g ives  about the  s a m e  yields of l iquid products,  and ores-  

and  Alloys),  voL 10, No. 5, 1939, p. 278;  Chem. Abs~ ' 
voI. 33,1939, p. 5783. 
D u r i n g  earbur lz ing  of  C s teel  w i t h  wood charcoal  B o r '  w i t h  a mix tu re  of wood charcoa l  ( 60%)  and aC0~ 

( 4 0 ~ ) ,  the  sa tu ra t ion  of the  s tee l  w i th  C i s  no t  limited : : ]  
by  the  A e m  l lne of  the  F e - C  d i a g r a m  but  continues . .  | 
to  the  format ion  of  carbides~ The  l imi t  of  saturation 
i s  less wi th  C than wi th  a m i x t u r e  of  C and  BaC0~. 
A t  h igher  t empera tu re s  of cementa t ion  the  c a r b i d e |  
f o rma t ion  is  somet imes  s lower  t h a n  a t  lower t e m p e r a . . t  ! 
tures .  This  m a y  be due to f o r m a t i o n  o f a  C a r b l d e ' - |  
n e twork  a t  h igh  t empera tu res ,  wh ich  h inders  the  dR-':. ' |  
fus ion  of the C into t im aus ten i te  g ra ins .  Cr  steel | 
h a s  a g rea te r  speed of carb ide  f o r m a t i o n  than  plain. ~:~ 
C s t e e l .  The l imi t  of sathl;at ion is  h i g h e r  f o r  Cr-Ni < . . |  
t h a n  for  C steel : ~::':~ 
2432. NEa~r~P, J .  [Methods f e r  S tudy  of ca t a ly s t s  fo 

" I . . . . . . . .  : LITERAvlqJ:RE ABSTRACTS . . . . .  . . . .  3 1 9  

The g a s  m i x t u r e  w a s  4 3 ~  CH~ a n d  y~7% s team.  No g a s  of  CO : H~ ra t io  of  1 :  2 m a d e  f r o m  blue w a t e r  g a s .  
reaction w a s  observed  below 330 °- F r o m  339°-1,934 ° T h e  ca ta lys t  chamber  house  conta ined  68 c o n v e r t e r s  
the a m o u n t  of  C]~[~ undergoing  reac t ion  inc reased  reg-  
ularly. I n  t h e  reg ion  300o-860 ° t h e  reac t ion  ls  com- 
plicated by  seconda ry  react ions,  a s  in  t h e  reverse  r ~  
action (1) .  Above  860 ° t he  reac t ion  proceeds exclu- 
sively in  acco rdance  wi th  the  equi l ibr ium reac t ion  (3) .  
E x p e r i m e n t s  on react ion ' (4 )  CFf~W2H=O~.~C0-'W 4H-" 
from 320°-1,040 ° show plainly t ha t ,  in spi te  of  the  
presence of  e x c e s s  s team,  the  p r inc ipa l  react ion i s  t h a t  
corresponding to  reaction (3) .  - T h e  observed v a l u e s  
for the  equ i l ib ru im constants  P C O x P a H : / P  CH~X 
p H : 0  in the  t e m p e r a i n r e  region 860°-1,05°-. °, ag reed  
fa i r ly  well  w i t h  those calculated by combinat ion of  
the e q u l l i b r u i m  constants  fo r  t h e  3 reac t ions  C +  
C 0 ~ 2 C 0 ,  C+2H :~ - CH ~  and C O ~ + H : ~ C O + H - . O .  The  
expe t imeata l  r e s u l t s  show s o m e w h a t  be t t e r  ag reemen t  
with those ca lcu la ted  by means  of "chemica l  Coustants" 

of the  usual  concent r ic  double-tube design.  T h e y  w e r e  
operated in 3 s t ages  : 1 s t  40 chambers ,  2d 16-20, a n d  3d  
4-8. Each s t a g e  w a s  ~ollewed by  ind i rec t  coolers a n d ,  
fol lowing the  f inal  s tage ,  g a s  p r e s s u r e  w a s  reduced,  a n d  
the  C~ and  C~ hydroca rbons  w e r e  r emoved  in  t h e  u s u a l  
ac t ive  C absorbers .  T h e r e  w e r e  no  fac i l i t i e s  f o r  re -  
cycl ing the  g a s  th rough  a n y  s tage.  T h e  r a t e  of  f e e d  of  
synthesis  g a s  to the  f i rs t  s t a g e  Was 1,000 m2 pe r  l i r .  
per  chamber .  The  g a s  cont rac t ion  w a s  56-605~ f o r  t h e  
1st  s tage,  3"5-40% fo r  the  2d and  3 0 %  fo r  file 3d. T h e  
ave rage  yield of  p r i m a r y  product  w a s  150 gin. pe r  m 2  
of synthesis  g a s  or a total  p roduct ion  of "50,000 ton  p e r  
yr.  The  procedure  of  a d d i n g  f r e s h  ca ta lys t  in a n y  s t u g e  
ins tead of in  the  3d s t age  only d i f fers  f r o m  the  u s u a l  
pract ice as  r ecommended  by Buhrehemie .  The  r e g e n e r -  
a t ion o f  the  c a t a l y s t  w i t h  H.- w a s  c la imed u n s a t i s f a c -  

: sure  has  the  s a m e  effect. The  yield of  s a tu ra t ed  gase s  Syntbesls  and  T r a n s f o r m a t i o n  Of Hydroca rbons . ] .~ . |  tory and ex t r ac t ion  w i t h  m i d d l e . o i l  f r o m  t h e  p rocess  
depends on the  pa r t i a l  p res su re  of  H.~. CO~ in place Mere. services cbinL dtat  ( P a r i s ) ,  vel.  32, 1945, pp : ' i ~ |  (Nerns t ) .  " A g r e e m e n t  be tw een  t h e  observed v a l u e s  
of  H.. increases  the  yield o£ l iquid product• The  mecha-  299-318 ; Fuel  Abs., November  1948, abe. 3983. "! : i~ |  for the  equ i l ib r ium constants  of  reac t ion  (2) ,  P C 0 : X  was  prac t iced  ins tead ,  T h e  c a t a l y s t  g a v e  o n l y  1,500-  : 

p4 H~/P CH,  X P :  H:O, and those  ca lcula ted  by c0mbin- 2,000 hr.  se rv ice  when  i t w a s  r emoved  and  shipped b a c k  
" :  n i sm ts  discussed. : • : ' l~£echanism' of contact  Ca ta lys i s ,  especially for  the :: 'i: ~ : |  ing the  equ i l ib r ium constants  of  t h e  3 reac t ions  C--k to Ruhrchemie  as  spent  catalyst•  T h e  products  ob- 

2427. Nmmu,  C. P :  Fo rma ldehyde  P r e s e n t s  a Chang- cata lyt ic  synthesis  and  t r a n s f o r m a t i o n  of  hydrocar-~::,~:~i:| C 0 : ~ 2 C 0 ,  C + 2 H s ~ C I : h  and. 2 ( C 0 . . ~ H . ~ - - C O + H : 0 )  ta ined f rom the  p r i m a r y  p roduc t  w e r e  a p p r o x i m a t e l y :  
i ng  Economic P ic ture .  Chem. I n d s ,  vol  61, 1947, pp.  bans:  Numerous  d i a g r a m s  a n d  deta i led  description of I was v e r y  poor .  " : Benzine 29-25% wi th  40-45 octane  no:, Diese l  oil 3 0 %  
214-217. equipment  used. '~ : " ' :  ~ ~E i l ib r ium : w i t h  100 c~etane no., h e a v y  oil 25%, paraffin 20-259"o 

2435 N E U ~  E ~ D  KOHLEn ~ t qu • NEL'.X~,~X B ~cC a ~: i • ~ - '"  - ,  -, ~" ' ' wi th  m e l t i n g  poin t  o f  60°-70 ° a n d  an  in i t i a l  bo i l ing  Formaldehyde  product  on has  ~ripled since 1939 In  - . . • • ,  . ~ bs. 3093. . , ~ l a t i o n s  in  tile Wate r -Gas  R e a c t i o n  n the Tern- . , ~ • ,,~1 .~-r~o v ,~  . . . . .  , h  1 , , a  ~ o .  • " " " 2433 ~Z ' ' -- . . . . .  o' . . . . .  pom~ o~ a p p r o m m  . . . .  y ~ w  ~ l ~ , =  res  . . . . . . . . . . .  w .  : add~tmn to an increase  in the  fac i l i t i es  for  i t s  menu-  . N U.XA~-, B., .~x~ BILJCE~e, P. [Catalyt ic  Prem::- I - - - a t u r e  1Range 300 --1 000°]. Ztsehr .  Elektrochem. .  h , , ,  .o~ ,~,+ ,~ ,~,- ~ , ,~  . . . .  
: f ac tu re  by MeOH Oxidation,  product ion by d i rec t  oxi- a ra t ion  Of Formaldehyde . ]  Z t s c h r  ange{v. Cheu].(~: [ no{" 34 1928 ~p .  2 1 8 - ~ 7 ;  Chem. A b s ,  vol  22, 1923, "een ,.~rn~ . . . . . . . .  m pi . . . .  : . 

dat ion of pet roleum hydrocarbons  cont inues tn ga in  on vol. 40,192-7, pp. 1469-1474 ; ChenL-Abs. vol. 22 1928 ! ~ ~ ~ 6 8  ' " 2433. lqEUWXRT~, F .  [Product ion  of  B e n z i n e  :From 
. . . . .  a re la t ive  basis.  F r o m  only 3 producers  iu i937 the  p 760 ' .~i .. : v. . . ~ ^ . ' . .  ^ C ̂  - -  Coal ] S p a r w i r t s e h a f t  vol. 15 193~ pp. 1 2 9 - 1 ~ .  

numb r h "n "~ o . ~ ' . . . . . .  . • ":~ . Equi l ibr ium v a l u e s  for  ine  react ion,  L ' . u - t -n :u~  u : - r  Chem Abs eel  31 193T 5538 ' a e a a s  ~ creased to 1~. producers  w~th 1~ p l a n t s '  Theorehcal  eonmdera t i0ns  show t h a t  in CO.--H: mi~:~ i " H- were  accu ra t e ly  determthed a t  t empe ra tu r e s  300 ° -  ~ " _ "'. " ' . ' P.:. : ". ,. ~ ~ ~ 
an~ ~ namer construed,on ~lgn~ p lan[s  n~e an Ag cam-  t u r e s  at  ehui l ibr ium only t r aces  of  HO~C~ ~,~, ha h~n~:~-: r': : "J . . . .  ~- - ~ a" , . . . ~ . - o ~  ,,~aa ~ , ~  ~ e v i e w  ueal in~ m a l m ~  wn:n nvu rogenadon  o~ ~o~. 
lys t  a t  l eas t  - use  on g e - M o  crude cat,qlvst fo r  t h e  en t  0n ly  t races  were  produced in uorcelain and .qiO/~-~ : ~ - "  . .  -" . ~  .,i~.,.^a ,~ f~o ~ , ~ .  ~ - m o t a t u r e s  and the  Fiscber-Trolmch p rocess .  
9xnla tmn of MeOH. _ p lan ts  u s e  pe t ro lemn .~ases: as  tubes  a t  x a r y m g  t e m p e r a t u r e s  w~thout  ea ta lvs t  oi~ ~ h,, " ~  ,~ | do  i n  ardor  to avoid  the  fo rma t ion  Of CH, 2439. - - .  [Benzine F r o m  COAL] Oster r .  C h e m . ,  
t n..e. r a w  mater ia l -and.  1 x vfll u se  a na tu ra l -gas  cut , : -  w i th the f011owing :  S i lma-ge l ,  Ce:0~,v_.O~,Na0I~-Ca0,~ : .q~nal'la~mountso-f .~'l:O~and K O H  were  p re sen t  in t i l e  : Z t g . ,  voL 41 1938, pp: 75-32~ Chem. :Abs :  Vol. 32,.:- ~ • 
~ l e ^ y r a = u  ~S expectea ~ron!, tne:~nodif ied Fischer-  CuCh, ac t iva ted  C a n d  CI.-, CuCL-, on Silica-gel Pd[:  ': c~alvs ' t  to i n c r e a s e  i ts  ba rdness  a n d  to ac t  as  a pro- i938, p. 3 1 2 7 . .  : ' : : : 

: . . . .  ' xzup~c,~ p m m ~  n o w  ~,emg cons~ruc~eu. =rney wni  pro-  sponge nopcafite F e - t  d; N i - F e - P d  Pc-Co,  Mn--Co':; mote~ T h e  Value~ obtained fo r  t h e  e lui l ibr inm coil- Processes  fo r  the  product ion of gasol ine  by low-tern- : 
d u e e  small  quant i t ies  of M e 0 H  b u t  i n  the  m a i n :  the:  a n d  others  : " ' " ' =~'~ :: : - -  ~" . . . . . .  H . . . .  CO ~ ' H  • were  renr0ducible  *" . . . . .  ~ '^~z  ";*~^- -~ ~ '~^~-  c"a ls  t h e  h ~ d r o  e n a  

[ oxygenat~ed product~ Will be C- and  l i igher  ' : _ : _ _  . .  - " : " ~,?$1 : ".-; stan~ ~ =  ~t.~J/ ~ --u~z~ :~ ~ :~, ~ p e r a ~ r ~  ~ , , ~  . . . .  , . . . . . .  ~ . . . . . .  ~ g - 
: - " . ~,~ : ~ : ' .  " : :  . ~ z a ~ .  ~ z u ~ x ~ , .  B4 A~D YAcon, :K. [Equi l ibr ium t n ' ~  :~::!.: :: and w e r e  Vir tua l ly  t h e  s a m e a t  each: tem!m, r a t u r e : r e -  tion of t a r  o r  coal, a n d  syn thes i s  Of w a t e r  g a s  a r e o u t -  

2~2~. ~m~.., D .  J .  Sheet  Spemmen Scanner  ~or X - R a y  Format ion  o f  M e t h a n e  ~ r o m  Carbon  ~10n0xide a n d ~  :~:,~ i: gardiess  of  t h e  direct ion in which  the  equ ihbr imu  w a s  l i n e d .  
D ~f f r aehon  Canadm n  J o u r  Tech  vol o9 No o Hydrogen or F r o m  Carbon Diox ide  and  Hvdro  e n ~ : i ~ :  anuroached F r o m  tim Value I f ~ ° - - 1 6 1  ff va lue  ~ r x ~ ^ . ~ r , ^ , ~ r ~ , + ~ ^ ~ ' ~ o / ~ , a ~  /~s te r r  
1951 84-8(3 " " ' ~ "  - : . . . . .  " o ~-- g " ~' :~": : ~'- " ' : - -  ' ' ~ ' ~ " - - "  ~ . . . . . . . . .  " . . . . . . . . . . . . . . . . .  . . . .  , PP. - Ztschr .  Elektrocbem.,  vol. 30, 19-4 pp. oo7--576;i:~'~: - shghtly h i g h e r  t h a n  tha t  obta ined by Hahn ,  the  in~ T-~ ~ h ~ * e l ' t  v e r  vol 90  1 9 3 3  nn 196-20~" Chain :  
An improved and s imple desigm i s  described aml ~ renns tomuaem. ,  voL 6 1925 I .  197 Chem. A b s . ~ : :  ~ tegrat ion c o n s t a n t  of the  reac t ion  i socnore  w a s  zomm ' 2~.~ '~ 'X ".~7, "~',oa "' go'r. ' ' : " ~ '  " ' : " 

i l lustrated.  S imul taneous  back  r e f l ec t i on  and  t rans-  ..:volt 19, 1925 p .  :1083..  ~ - : - / -  • to be 084  a n d  AHo=9 500 cal. T h e  c u r v e  obta ined '. A0S., V0L oo, ~ o ~ ,  p. oo~. . -::. . - : :  : 
% ' : ! :miss ion  Photographs  a t  distances: of  3 a n  d 5 cm., r e -  : co r re la t ed  su rvey  o f  e~ut l ibr ium condi t ions  for  t h ' ~ ! ~ : . :  :~from the  i s0chore  wi th  these  v a l u e s  ag rees  w i t h  fi le S u m m a r y  o f ~ ? U ^ y y : : ~ , m b n L C ~ y o ~ 1 ~ 2 ~ l ~ /  
. . . . .  spectn-ely, and a t  any  g l a n c i n g  an~gle ~ rom 0 ° to 9 0 "  • :~0rmation of CH, by the  reac t ions  (1) C O + 3 H . ~ C H ~ = E ~ : i ( ? : :  exper imenta l  da t a .  T h e  va lue  of  t he  m t e g r a t m n  con- g a s ~ n c a u o n ~ n y ~ o g e n ~ ' ~  ~ h V r = ~ r o c ~ s s e s " a ~  ~ d~e ~ 

a re  possible The  a rea  Scmined iS :ap0roximate ly  2 cm ~ H~.O a n d  (2) C0.4-4H~--'CHr4-2H~O over  the  t o m ~ / e r a ~ : ~  stunt also a g r e e s  With t h a t  obta ined f r o m  vapor  pres-  Cea-- ~ l ~ , ~ - ' ~ r ~ * ' r v  . . . . . .  - : -  ~ - - - : -  - : 
n i t r a t e s  of e i ther  2 e r a . / h r ,  o r  4 em.-'/hr. Useful  e x p o -  t u r e  l'ange.300*-l,Ob0°:- Theexperimental.defermtna~-~'~:. ~ sure da ta  acco rd ing  t o t h e  lqerl!st hea t t l~eo rem: . .T l i e  scr  ibed. : ~ .  -~: 'L . .a~rt ~ ' . :  
sures  call be obtained w th e.xlmsure t imes  a s  low a s  ' t lons of the  eoui l lbr ium Were m a d e  by *h ,  a v n a m t ~ . ~  ' ~ e0nstants ca lcu la ted  by coinbin~tiou oz t n e  e q m u o r l a  : .  NEVILLE, Ja A Mee a0s .  ~ . . . . .  . 
1 0 m m ~  . :: :.. ~ : " method ,  h igh ly  purif ied g a s  m i x t u r e s  be ing  passed o v e r ~ i  : y F e - 0 - H  and  P c - O - C ,  f r 0 m  the  . r e su l t s  of E a s t m a n  : NswAIm; H . E .  gec  abs; 450 .  . . . .  . . . . . . .  : . . . . .  : 

2~29.  NE~x~SOV P. [Subs t i tu tes  fo r  Pe t ro leum in  a 1~i catalyst .  The:  ca ta lys t  w a s  m a d e  b y  i g u i t M g ~  '~%~(abs. 762) an  d of Hofman.n (abe.  1451): :agree only 24~tl N~wg.z H A .  S H 0 ~ ,  E :  C : :  M ~ t m ~  A~ C., • 
• .. : :  U S S : R . ]  P i a n o v o e K h o z .  1939 ~o .  l l  pp. 28--44. NI(N0,) . -  t ha t  h a d  been deposi ted on MgO g r a n u l e ~  i ',l~a-rtly w i t h  t h e  0 ° s e r v e a v a m e s "  : " : : ". BP,~n[~.'r T . F  A~:nFb-'rrFamY L : C .  D r y i n g  OilS a n d  : 

: : : '  Kh im Re fe r a t  Zhur .  1940 No.  6 p i06  Chem.  Abs . '  : T h e  supported N i 0  thu  s f o r m e d  w a s  reduced  a t  a b o u ~ i  2433. N E U ~ t ~  B., K n b e ~ ,  C. Axn FI~OAS E.  " Bes ius"~Segrega t i0n  of F a t t y  Acids  and  T h e i r  D e r i v -  
- : :  vol. 36, 19~2 p: 4994 : : . : .  ' 280 ~ b y : H : .  All  exper iments  w e r e  a t  a tmospher ic  pr  . e ~ ; , ~  ~ r - [Wate r -Gas  Generat ion F r o m  Coal  and  Coke.] :  Gas-  - : a t ives  by  E x t r a c t i v e  Crys ta l l iza t ion  NVith U r e a .  ' 

M " ~ " ' " ~ ~ " £ "  :~ A _ _ ' ~ :: :: sure.  The velocity of  g a s  flow WaS in  al l  cases  5 e m f ~ i  ~,. U. Wasserfaclq o~or suez can  ne proaucea  in  u ~ ~ ~ o~ oestruc- i r l . . . .  " , " . . . .  p e r  m nL: in'  expo Iments  0 n r e a e t i o n  ( ! )  the  cata ~ . ~  
Mgo .  R e d u c t i o n . , q ~  

~, vel  75, 1932, pp.  972-973, 973-974; Ind  Eng." Chem. vol. 42, 1950, pp. 2538-2541; Chem.  
f i v e  hydrogenat ion  of  fuel, by semieoking  of  ceals a n d  w a s  6:6gin.  Ni  deposited on 45 gin. !~Ztschr .  "Elek t rochem: ,  vol. 38, 1932,: pp. 9.36-933 :i i ' A b s :  vol. 45, 1951, p. 2 2 3 0 /  • : 

shales,  and  by syn thes i s  f rom gases .  ~ Benzene,  alcohol, CO to CH~ began a t  ~:" Polemical  ( a b s  713). The  degrAe ' o f ' a t t a i n m e n t  'of  ~(:~eesters ,  a[cohols~ n i t r i l e s )  i s .a l lowed to r eac t  : w i t h  . . . . .  and  gases  ean be used a s m o t o r  fuel  Fue l  suspensions  r ema ined  so u -  to "17°0°' w a s  complete  a t : O ~ 8 ° , : f ~ d ~ . ~ !  u~Cbem: :Abs . ,vo l .  27,1933 p : 8 2 7 .  : .... : ' : Wben: a m i x t u r e  of  f a t  ac ids  or  the i r  d e r i v a t i v e s  
" p :  o ~  . ~D0VC .5U..5 ° ~ne U12~ y-~ and  mix tu re s  of  coal w i th  su l fu rous  fuel  oil can be used decreased regular ly  "until a t  1 052 ° I t  h a d b e c 0 m e  ~ . ~  ~f2ae .water -gas  equi l ibr ium depends  more  on the  a s h  " u rea ,  w i th  or  ~vithdut solvent  the lmore  s a t u r a t e d  c a m - ,  

• : ~in the  meta l lurg ica l  and  the  t r a n s p o r t a t i o n  indus t r i es  : A t  tempera tures  above 3897 ~ e  m e t h a n a t i o n  r e a e ~  dmtent  of  Eae W e n  coke than  on l t s  reac t tv i ty . :  Dolch ' s  . p o n e n t s  f o r m  insoluble a d d u c t s :  A s te reochemica l -ex-  : 
: " ::::"': . N~nso1% E : F .  ' ~ c e a b s .  776.: " : ~ (1) i s  Complicated b y  the  secondary  r e a e / i O ~ . ' , ~  o~nciusi0ns a l so  apply only- to  a l imi ted  t e m p e r a t u r e  . : p lanat ion  is  given.  T h u s  250 gun; l inseed-oil  f a t  a c i d s  

' : : : :  2430. Nzmsot~,: W.  L : F ischer-Tr0psch  Process  f o r N a t - '  2CO-~C0~+C, : C O + H . ~ C O ~ + H ~  a n d  C O b W e b '  r ~ n g e ,  b e l c h  h a s  no t  p roved  t h a t  CO.- i s  no t  ~ormed ~ ( I  No. 180) i n  250 gin. M e C O C H M e E t  is  mixed  w i t h  2 1. 
~treet iy  b y  t h e  reaction "Of H:O on C.:" ,Exper iments  of  s a tu ra t ed  aqueous  urea ,  t he  r e su l t ing  p rec ip i t a t e  ttl- 

~ :: u r a l  Gas. 011 Gas  flour. -vol. 43, 1944 No  l O . ~  1 8 9  - C H , + 2 H : 0 . :  I n  the t e m p e r a t u r e  reg ion  450~.~780"!~a~1~ ~:!th g r a p h i t e  S h o w e d  t h a t  add i t ions  0 £  Fe:0~, CuO,  : te red  off a n d  decomposed w i t h  H~.O, yie lding 16a/o o f  a 
and An exac t  s t a t e m e n t  on the  poss ibi l i t ies  of t he  Fischer-  " :e~e~oti : :Zu~°i~n t e g e i b e r . . A b o v e  780" the  s e c e n d ~  ~ G  a l l  i nc reased  i ts  r e a c t i v i t y  but  t h a t  0uly t h e -  Y~raction of  I No .54 .  G l y c e r t d e  oi ls  d id  no t  f o r m  o r e ,  : 

e. i n  exper imen t s  on ~lSt Oxide ] p e r m i t t e d  
:eqnllffirium. 

Tropseh  process i s  difficult a t  tiae p r e s e n t  t i m e  because s a m e  am0un . . . . . . . .  ~ reac t ion  (~ ~ : i  a t t a i n m e n t  of  the :  w a t e r - g a s  cipitates.  N u m e r i c a l  d a t a  on ' the  Se~ega t ion  of  v a r i o u s  
. . . .  L uz ca~alvsI: w a s  usea.  ~eauc f ion  oz ~ 

- ":udr   edt°   C eldoO    . . . .  fa t  a dsanO derive,yes are . °mfe~e l tmOt~Hat~2g~n 180 2437. N~u~t ,x£ ' ,  R. ~ n  SCHSOEa~, W.  :C. F i s c h e r -  ~ 2 4 4 2 . ~ - - .  " Separa t ion  of  F a t t ,  A c l d s . a n d  T h e i r ' ,  
• f u e l  being used b y  the  Germans  i s  m a d e  by s~nthesIs  ~ -- " ' g J ~ " ~  ~ ~fr0m CO and H~ c0al:  i s  the  r a w  m a t e r i a l  r a t h e r  t h a n  ": "±:ne ~ ,  yield decreased above  328° and : reached  z ~ ' ~  ~ Tropech  P l a n t  of Hoesch B e n z t u  .~-G. a t  Dor tmund ,  Der iva t ives  by E x t r a c t i v e  Crys ta l l iza t ion  W i t h  U r e a .  

,~h , ,o~  ~ " a~ ±,uzu% Ab0V4 540 ~ t h e  reac t ion  (2) iS c o m P l i c a ~  # Germany.  F I A T  Rept.  239, 1945, 5 pp. ; PB  1279, Am. P a i n t  Jour. ,  veL 84, M a y  1, 19"50, pp. 76-78 ;  
2.~1 . . .  _ = . : : y any ondary reac t ions .  ' A m o n g  them are  ~ ~.TOlw R e p t  oo TAG Bept.  Snl~IG-8, 'J?O~ Reel  199. Chem.  Zentralb. ,  1951, I ,  p .  1662. 

: . ~.~. ~XEZtOm~S~II, ~ ~. a ~ D  :DF2~rm,. V. A:  [Carbide  CO,-'2CO~ , CO~--*-H~-CO--Eh0._ _ , C n ~ . . _ ~ , ~ x ' ~ o - ~  . . . . . . . .  ~: This  ing the'planfnormalempl°yed . . . . .  t he  med ium-pressu re  process  : iWhen f a t t y  acids  :are m L x e d w i t h  . . . . .  sa tu ra ted ,  aqueous ,  
: . ? :  ~ r ~ a a t i o n  Du2ring Ca rbu r~a t inn . !  ~.e~lnurg. ,  voL I n  exper iments  on reac t ion  (3) C H ~ + H . . 0 ~ - C 0 ~  ~a~out Co-ThOr-MgO-k iese lguhr  ca t a lys t  ~at : : o r  alcoholic so lu t ions  of u r ~ : ' . f l l e  m o r e - s a t u r a t e d c o m -  

a~,  ~eeem~cr  x v ~ ,  pp. on--no; ~ e ~ .  Al~s. ~m Metros t h e  catalys t was  1.6 gin. N i  deposi ted on 45 g-m; ~ I g . ~  10 a r m .  l~ressure and  180°-205° w i t h  syn thes i s  : i } o n e n t s f o r m  complex ' insomDle~compounas  w m c n  c a n  " 
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2444. I~EWZ~r, D. ~J, A.~B GARniSh, J . B .  In i t ia l  For-  mined  b y  gas analysis.  P a r t i a l  pressures  were  ealeu- 2451. - - .  Oxygen Production,  Utilization in Gas- Abs., vol. 44, 1950. p.  7039. 

mat ion  of Alcohols Dur ing  the  Slow Combustion of  l a t ed  assuming  no deviatiou f r o m  Boyle's law. The : ~:. m a k i n g  Processes. ~ Proc.  Am.  Gas Assoc., v o L  28, Use of  gas  in the  Un i t ed  s t a t e s  is increas ing steadily,  
Methane  and  E thane  a t  Atmospheric  Pressure.  Proc. resu l t s  f rom 200°~380, a re  no t  in agreement  with ~ 1946, pp. 444-407. : but  m o s t  of i t  is n a t u r a l  gas ,  o w i n g  to the  inc reas ing  
Roy. Soc,  vo l  154, A, 1936, pp. 329-335 ; Chem. Abs. predict ion for  the equilibrium posi t ion made  by Kcl]ey 5 Review of the methods of  O~ m a n u f a c t u r e  and  coal cost of  ma te r i a l s  for  gas  manufac tu re -  P roduc t ion  o f  
vel. 30,1936, p. 4461~ o r  by Audiber t  and Ra ineau .  T h e  free-energy equation . "  gasification, chemicals  consumes l a r g e  a m o u n t s  of gas  a n d  t h e  pro- 
By removing  and  analyzing the  products  formed by der ived f rom the  measu remen t s  is -~F=70.5T--30 500. :.! ~ 2452. . Oxygen Production,  Util ization i n  Gas- duction of  synthet ic  l iquid  fuels  is on the  ve rge  of 

the  sur face  react ions during the induc t ionper iods  of the  " Gas, vol. 22, No. 12, 1946, pp. r e a l i z a t i o n .  Inc reas ing  quant i t ies  of  gas wi l l  h a v e  to 2249. NEW~AN, L . L .  Thyssen-Galocsy S l ag~ng  Gas mak ing  Processes. 
slow combustion of CH4 and C~.H~, i t  was  found tha t  Producer .  CIOS Rept. X X I X - 5 1 ,  1945, TOM Reel (:: 43-44. eome f r o m  coal. New techn ica l  developments  in com- 
l~/e0H and E t O H  were  formed in quanti t ies  comparable  :198 Solid Fuels  :Ropt. 46, p B  955. Digest  of  a paper  presented  a t  the  American Gas  As- merc ia l  gas  m a n u f a c t u r e  include conversion of  wa te r -  
w i th  those of  the  corresponding aldehydes,  the alco- Repor t  of the  operation of  a Thyssen-Galocsy s lag- :~i ' : |  sociati0n convention, October 1946. The use  of  0.. gas  genera to r s  to oil-gas operat ion,  and r e fo rming  proc-  
hol :  a ldehyde ra t io  diminishing, however ,  as  the indue- g i n g  gas  producer  of 40 ton pe r  day  gasifying capacity "j~*i:| in place of a i r  in a gas  producer  makes the problem of eases fo r  liquefied p e t r o l e u m  gases and  o the r  hydro-  : 
t ion approached eompletiou. I t  was  also proved t h a t  a t  the  Wanne-Eickel plant  o:f t he  K r n p p  Treibstoffwerk. ~ . , |  complete gasification re la t ive ly  simple. A s u r v e y  0£ carbon~. 0.~ i s  be ing  applied commercia l ly  fo r  ) 

: : the  f o r m a t i o n  of  t h e  a lcohols  preceded tha t  of the synthesis-gas product ion f r o m  coke, a n d  inves t  g a t i o u s  T h e  purpose was - tO  dsmons t rn t  e the  feasibility of 4 : ) |  manufac tu re r s  of large-scale 0.. plants has  p u t  the  
aldehydes. : : gas i fy ing  any  grade  of fuel  in a n y  size or combination ~ | .  cost of 0.- a t  about $0.14-$0.1S per 1,000 cu. f t .  S e ~  are  under  w a y  re la t ive  to t h e  use of  0.- for  the  pressure  
2445. ~ 'Ewrrr ,  D. ~I., A~V H~FF.~ER, A . E .  Format ion  of  sizes 5-S0 ram., coking or  noncoking, regardless of :~:.~| erul processes have  been developed for the ut i l izat ion gasif icat ion of lump coal a n d  1"or the  gasificatio n of 

of  ~Iethanol and Formaldehyde  in the Slow Corn- the  ash- tus ingtempera ture-  T h e  genera to r  was  sbapeddiam, i~i-Yi[ of 0~ in gas  making  : Those  w i th  the fixed-fiuidized beds .granular  0r  pulver ized coal  . . . . .  
bustion of hle thane a t  High Pressures .  Prec. Roy. l ike a b las t  furnace,  35 ft .  h igh  and 10 f t .  in such as  the  Winkler,  tbe  O: requirements  of w h i c h  a re  2456. NEWT0~, R. H. ,  . t~n DO~SE, B. F. Equ i l i b r i um 

eter ,  3 levels of  tuy~res wi th  5 tuy~res a t  eaeh level ~;~:~:| "high; the  powdered-fuel  types  with fuel in suspension Among  Carbon Monoxide.  Hydrogen;  Formaldehyde ,  
: • : : Abs.,S°c" (Lond0n),vul 26, 1932,vOl'p.134'2697.A' 1932, pp. 591-604 Chem. those of  the  lowest level being water:cooled a n d  burn- ~:i'!)| which promise  econon y in fuel  and 0.. consumption and l~ethanol.  L The  React ious  C0- t -H . .~HCHO 

In  the  slow combustion of CH, a t  high pressures,  con- iug  gas  f rom the producer i tself ,  or  any other  source ~ i : ~ |  and. a d a p t a b i l i t y  to any s u i t a b l y  gr iudable  Coal ; the  a n d  H : W H C H 0 ~ - C H 3 O H .  :Jour. Am~ Cbem; Soc.,~ 
s iderab le  quanti t ies of the p r i m a r y  product, ~Ie0H,  : i n  a mix tu re  of 0.. and s t e a m ' a u d  admit ted into the " i ~ |  " Iixed-fuel-bed types w i th  mechanical  gTates a m l  high vol. 55,1933, pp. 4747-47591Chem• Abs., vol. 28, 1934~ 

• : fue l  bed a t  a t empera tu re  h igh  enough to cause the " ~ ] $  p: 955. -pressures ; the  pressure  types which lmve a .h igh capi- 
su rv ive  and Can be isolated. A s  combustion proceeds s t e a m  and  co.~ to  react  wi th  the  C. -The  tuyeres a t : ~  tal  cost a n d  a high ~fuel and s team consumption and  in an  8 : t  CH~-t-O: mixture ,  the  r a t e  of  format ion o f  " T r a c e  Of CH.-0 is  syn thes ized  f rom CO and  ]EL- over  

. . . . .  i" the  upper  levels admi t  add , tmnul  0 to supply hea t  to require a noncaking coal . . . .  In  general loc'll condit ions : a C u - Z n  ca ta lys t  a t  225°-250 ° and 3 a tm . ;  t he  equilib- : ?VreOH increases wi th  the CH~:O_- ra t io  until  a point :: ~ " " " " : • ~ ' ~  . . . . . . . .  ~. • . . . .  
is reached When the  Concentration of s team and CO in bmance  t h e  amount  r equ i red  fo r  the  reduction of t h e ~ . ~ l  of fuel, labor  and power:  costs wi l l  de termine  which  r ium approached f r o m  both  s ides  g~ves l o g . ~ r - ~ o j - ~ /  
t he  products  be,,in to exer t  a retardiu,~ effect k ~ - ~  : s t eam and C0- and to mel t  the  a.~h Oulv 1 of the 2 ~.~;~,~| process is mos t  likely to ~ucceed The  high i n v e s t m e n t  T)  --5.431 approximate ly .  ~a~=~ ~s r e a a n y  n y u r o -  : 
pa r t i cu la r  pressure  there is a def in i t : t empera tu~ .ea° t  :upper le~:els i s u s e  d a t  u t ime.  T h e  slag i s - Y e m o v e d : ~ l  :cost-of  O.--plan~will '  make  the  :production of  g a s s y  :genated a t120°-200° :an .d  l a t m . . o v e r ~ ' a r l o u s  Cn-ulloy. 
which  op t imum am oun t s  of M e 0 H  and H C H ~  ~u~v~o r a rouga  a t ap  hole  650 m m  above  the bottom of the: :i'(~| the  u se  of 0.- economical  onlY" as  a base-10ad propom- and o ther  cata lysts ,  oUt u s  ~ t  anu p u r e  ~n  a r e  m-  
The  effect of  increasing pressure is not  only to increase " s h a f t ,  w h m h - l s h n e d t o a h e ~ g h t  o f l m . _ w i t h s l a g r e - ~ : ~ ]  _ t i o n  . . . .  . . . . . .  ac t ive :  log If~=(4,600/T)--6.4,q approximate ly .  A 

: the  amounts  .of both products su rv iv ing  but  also t o "  s~stant ref ractory .  A t e m p e r a t u r e  of  1,600 ° in t h e ' ~ " ~  2453 Synthetic Oil. Federal  SoL Progress l  c h a n g e  in the  eompos i tmn o r  s t r u c t u r e  of the  ca t a ly s t i  
; '  " increase  t h e  r a t i o  l~Ie0H. H c H o  The  'oxidat ion  o f  ' : fuel  bed w a s  found necessary  fo r  t rouble-f ree  b p o x a ~  :: voi 1 1947 pp 11-:13 has  a m a r k e d  effect on t he  n a t u r e  and a m o u n t  of  side : 

: Cl~,  under  t h e  experimental  c0n'ditious descr ibed-is  : t ion. 0.. for  the 'operation Was supplied bY the H i b e r n i a ~  .o: ' ;  ~ ,  ~ £ ~ ' ~  ~ . . . . .  [.~ ^¢ A . . ~ , , ~ ,  ~ , . , , r ~ s  iu tlie react ion Ni ca ta lys t s  p romot ing  decomposi t ion  Of 
ma in ly  a sur face  effect and is character ized by a Stickstoffwerk, bu t  i t  was  t h o u g h t  t h a t  cheap 0-. ( : 1 - 2 ~ . ~ i :  :::: n o ~ ° a ~ e c = ~ a ~ e x  .~.~'~:~.~,~,='~'~l~e,~.~c~er],~r0uSch: CH..O whi le  some CU ca t a ly s t s  yield 53-72% HCO.-~e- 

: . m a r k e d  m d u c t m n  pe rmd  . . . .  FnfgsP~oZg~'n~raCt°U~deabe Pa~°hdiu~edrbyus:ng ? a .  l , s c r e e ~ : ~ : i i  ":process:forproducingliquidfuelsfromcoalandnatural Conclus i0n: :Direc t  f l m r m a l  Synthesis 'of  CH_~O is n o t  
2 4 4 6  ~, -~" : " ~ ~. . . . . . . . . . .  n w . g ~ ,  ~ .  . . . .  feasible;itsproducti0nfr0mMe0Hreq u i r e s a t e m p e r a ° "  

. NEWEST, D . . I .  ~ n  ~IO~E.~" S A Synthes s of turbo-blnw~r~ ~ ~ m ~ o ~  , -  *~^ v - ~  . . ~ . , ~ : i i ~ _  gas Simplified flowsheet ~s included. A " " " • - r. • - . - - -  . . . . . .  ~ . . . . . .  o , ,  t ,~: ~lnuu-~. r a , ~ . ,  ~. ~ ,  . . . ture  of  400% 
liphatic  Acids b5 Interact ion of  01efins Y~ ~th Carbon Plant  and  by usim-th~ ~vh,, ,~e o ~ . ~  ~. ,~,~ . , o ~ .  , + ~ , , , : ~ , .  ~: 2~54 U~e of  0xy~en  in the Product ion of  Hy-  . . . . . . . . . . . . . . . . . . . . . . . . .  e . . . . . . . . . . . . . . . . . . .  ~ . . . . . . . .  ~2457. Equi l ib r ium A m o n g  Cm'bon ~I0noxide, : Monoxide and S team and Rela ted  Reactions Jou r  ~ r o e e s s  T~e-~- '?"  . . . . . . . . . . . . .  ~ , ~ '  d r , ~ n  o r  Synthesis Gas Ind  Eng Chem v o l  4 0  

Chem, Soc :1949 pp o94~-o948 - ' " • ~ ..... '~  ~x~-~u~ts°~xuay°zaLTpmm~'uay~essare:~i:'?:: ~,=,;g- ~.~=~ ~ ~ m ' k h ~  "v"l ~o 1 9 4 S ' ,  43o9 ' ~  ;]=Iydrogen, FormaldehYde,  and "Methanol. : I I .  The .  
~ _  _ : ,  , - ,  : • . = . : ~. . . . . . .  e~:  ~ ~u-/o pure; c o n s u m e l  25000 m . ,  s t e a m ~ - ~ : ~ : -  x ~ o ,  pp. u a , ~ ;  . . . . . . . . . .  ' ~ '  - . . . .  " " " React ion  C0-t-2t~-~CH~OH. $our.  Am. Chem: Soc:; 

A~ ~s shown t h a t  C~H, a n d  CO, in  the  presence: o f  a 18;9 tons /aux i l i a ry  gas, produced in the  p r o c e s s , : l T , 2 5 0 ~  [ Processes for  the  l a rge - sca le  production Of H.- a n d  vol. 56, 1934, pp. :1287-1291; Chem. Abs., vol. 28, 1934, ~ 
sui table ca ta lys t  and a t  t e m p e r a t u r e s  of  2~0°: and : m . ,  coke; 40 -60  min. d i a m ,  ash  8 5% 6 865 kca]. p e r : ~ : ~ - . ~  SYnthesis g a s . a r e  basically identical ,  and•  t h e  cost  of ; 

• ~ ~ upward ,  can un i te  wi th  n e u t r a l u r  basic molecules, such kg., 4:1.3 tons:  yields of gas  l e s s  aux i l i a ry  gas, $ 0 r 2 7 0 ~ !  A:these gases  represents  a maJ0r : i t em of  expense in t h e  : ' p '  4 6 5 1 .  : " :: " 
. . . .  • . a s  H:O, E t 0 H  i benzyl alcohol tN~,  and  aniline, to give : m . ' ,  analysis  CO.- 2.1, 0~ 0.1, CO 71:0, H.- 23.3, CH, 0.2 and~ . ". Production of  liquid fuels  by t he  Bergius and  Fischer-  ~ Unce r t a in ty ; i n  t h e  h e a t  d a t a  for CO a n d  l~fe0H per:  ,i 

! acids, esters and amines• The  synthes is  of  propionie ~: : N-- 3 3% 2 760 cal. p e r  m.~, s t e a m  decomposition 90 . !%;~  :i mi t s  severa l  possible t h e o r e t i c a l  equations f o r  t h e  syn-  ~ l  :iTropsch methods.  To produce  ouly 25,000 bbL of  pri- 
'; : aeid b y  this  reac t ion  has  been s tudied a t  150--400 a im.  ~:. gasification'86:Te]S, requi rements  f d r  each eubie mete~ o: ~?mary l iquid  fuels by the Fiscrer-Tropsch process  700,- Kp~,~--(3724/T)--9:1293thesis of  M e 0 H  f r o m  COlogandT.~0.0030SH~-. TheT.~_13.4/2equation logfits 

and  250°--330 °. The  yield o f  acid in the  products  oxygas,=0.29 m. ~ 0~, 0.21 kg. s t e a m  and  0.46 kg. c o R ~  :/~000,000-800,000,000 cu: f t .  of  synthes is  gaS:W0uld be results  obtained a t  225°,  250 ° a n d  27fi° a n d 3  a tm .  for  : 
i depends on the  re la t ive  r a t e s  of i ts  format ion  and I t  is not  considered tha t  these  tes ts  have  reached the ~ required, produce these  huge  vo lumes  of  synthes is  4-55 hr . :Sver  a Cu-Zn ca ta lys t .  : : • : To 

~ i  " t he rma l  deC0mposition'and als0 on the  ex ten t  to which - p e a k  processes mus t  be employed ,  and  • peak  of  capaci ty  0f:the unit,  hu t  t h a t  h igher  results wll gas, h igh-capaci ty  
: : C0 undergoes decomposition to C0~. :: ' .... . . . .  :: be a t ta ined  wh plies of  02 are  available • ' . ~ . . . . . . . .  :: en unlimited ~up ~ e  low-priced genera to r  fue l s  a re  required in  o rde r  to 2458. ~ .  Act iv i ty  Coefficients o f  Gases.  Appli- 

• 2447. N ~ w r ~ ,  D. M., A~n SZF~O, P .  Slow Oxida t ions  . . . . . .  .... . . . . . . . . .  ~ a k e  the  prociess:econ0mical. These can best  be  gasified . . . .  ca t ion to Calculat ion of  Effec t  of  l ~ e s s u r e  on Homor  -: 
: 2450. I~EWX~N, L. L O x y g e n  Gasi f ica t ion Pr0cess~ lh continuous, internal ly hea ted  processes u s i n g  0~:: ~ : .  geneous chemica l  E q u i l i b r i a : a n d  to Calculat ion of-. : "~ ' a t  High  Pressures .  I. Methane  and Ethane .  :: in Germany .  :, 19-t6 : . . . . . . . . .  fo r  th is  include 4 types  • ~¥ ink-  I n t e g r a l  : Joule-Thomson Effects .  :I~d, E n g .  ' Chem, ,  :~ Coal Technology,  vol. 1,19-t3; Am. I~/. ~I~e pr incipal  processes 

• . : /  I I .  M e t h a n o l  EEayi Alcohol, Acetaldehyde," and  ~ :" : Mtn. :~nd Met .  Eng., Tech. Pub: 21:16, 1946, 16 ply. lsr~ gas i fy ingf lnes  in a : f ixed fluidized bed ;  K o p p e r s ,  vol. 27; 1935, pp. 577-581;  Chem. Abs. vol.  29, 1935,. 
. .~s4cet ic  Acid. P r 0 e  Roy .  See. ( L o n d o n ) ,  vol. 147, A ;  chem.~Abs., vol. 4/, 1947, p. 1079.  . . . .  : .:-'~ asifying pul~erizecl coal in suspension; L u r g i ,  gas i - ,  P ,  3900 .  " ~ 

: :  ,:~"=~5e~s~5~ili!Oc~c~hen0o~HdiiiOn~Z~~b)~i'tlii;: i ~" . ; '  " ": ' - '  :: ~ "  ~ 4 ~ n ~ a ~ u ~ O ~ e ~ e ~ ; e s s ~ e ° x ~ a "  ' :  . . . . .  ~:~i' ~i~lng ~nes i n n  fixed bed unde r  pressure ;  Thyssen- , :  o f  Newt0n 's  c u r v e s  of  act ivi ty  coefficients i n  tuloesy and  Leuna gas i fying lump fuel a n d  d i s u s i n g  (calcula t ing chemical  equi l ibr ium Constants  i s  inns- 
[1):i~ f-the ash  as  a molten s l a g  E a c h  0f these processes,  - t r a t e d  by  appl icat ion to  t h e  synthesis Of N ~  and  of 
m'~Li :their opera t ing  character is t ics  and economic s t a tu s  a re  ; Me0H.  A simple a p p r o x i m a t e  method of  calculat ing 

f ro  e E t O H ,  M e 0 H ,  AeH, and'AeOH are SUch as  to '  ::in s u s ~ s t o P n  ~' e e x ~ ( ~ e '  2~wnv'Crhs fianne~£Uels~tSga~] diScussed thoroughly:  O t h e r  :less-important p roce s se s  ::the t empe ra tu r e  drop on isenthalpie  expansion of  a gas 
~ndlcate a hydroxylat lon m e c h a m s m  of eombustion " ~ ' ~ ' ~  ° " ~ " " " • p rocesses )  ; (3) in w k i c h f i n e f u e i  is  F u e l  Research B o a r d  Vor tex  ' l sg~ven ;  speclfic-heat d a t a  and  the  act iv i ty  coefficients 

. "  a re  used. T h e  resu l t s  o f  bo th  types  of ca lcula t ion a r e  
- gasified in afixe. ~are: briefly described:: ~ . 

. . . .  , The  oxidation of  A c 0 H  a t  reduced pressures  (in silica) b e d  (example,  the  Lurgi  process)  ; (4) in which l u ~  iehamber, gasifying pulver ized Coal in a ro ta t ing ,  porous 
:: . " :  ./!g predominant ly  homogeneous A t  426°-486 ° a t  200 ::fuel is gasified in a fixed bed (example ,  the  Thysse ~ e l  bed ;  Wintershal l-Schmalfeldt ,  gas i fy ing  coarse c o m p a r e d  wi th  e x p e r i m e n t a l  d a t a .  

ram.  there  is no m a r k e d  induction p e r i o d .  The  Products ' :Galocsy s lagging genera t0 r ' and  t h e  L e u n a  slagging g ~  ~ rown:eoal wi th  cireulatir as  and s team" and  Metall-  ~ . . ~  ~,. ~r  v. ~ ~ ~ 
g g ': I ' ~.T~N, , .... ~g~ aDS ..... , a r e  CO, CO.-, CH,, and HffiO, with t races  of  AcOMe and ora to r ) .  Typica l  opera t ing  d a t a  u r e  given for  ea( gesellschaft dust-gasification process, gas i fy ing  con • : ~.~ . . . . . .  . .  ~ ,.~ o~.~a ~ a a n  oao~ o ~  

; ~ ,~acet°ne- . : : process, and  ,d iagrams  of the  p l a n t s  a r e  shown. The. ~fl~t wi th  remrculation" . . . . . . . . . . . .  of ho t  gases. It ~s concluded ~za~Y.~sH/, ~u. ~o¢ a . . . . . . . . . . .  .: . . . . . . . . .  ~ :~  
• z~'~8. 2~ .wz~,  D. M., B~'n~,'-B. ft., A~D STn0,~0, H . W .  ec0nomies of  O~ production by t h e  Linde~Fr[inkl p r o ~  ~that Amer ican  requirements  m a y  be best  sa t is f ied  by 2459. NzcHo~so-~, E .  "W., MORSE, ~. E ,  ,~.~v H ~ D Y  n .  ~-  " 

: !~- Equi l ibr ium in t h e  SYStem: Methanol -Hydrogen_  ~ i s  ~presented. I t  is s tated t h a t  power  r e q u i r e m e n t s ~ i  g.asifieation l~rocesses using pulverized fuel  in suspen- F lu id ized-So l ids  P i lo t  P lan t s .  Ind .  Eng. Chem.,  vol. 

: i 
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40, ~948, pp. 2033-2039 ; Chem. Abs,, voL 43, 1949, strongly adsorbed and below 160 ° had no effect, whereas ~ 
p. 1613. a t  high temperatures it was decomposed and then con- 
Main commercial application to date of the fluidized- vcrted to ( I I I ) .  The hydrogenation of mixtures of CO [ 

solids technique has been in the field of eatalvtic and (I)at250o-iS0~showed first hydrogenation of CQ 
cracking of petroleum oils. Due to its extreme flexibU- then dehydrogenation of (I)  to ( I I ) ,  then c0nversioa. 
ity and versatility it  will undoubtedly be applied to an of ( I I )  to ( I I I ) .  Thus CO does not aid in the deliy.: 
increasing number of processes. The technique is par- drogenation, for it  is adsorbed more strongly an d  is 
ticularly adaptable to mixed-phase (sotid-gas) proc- hydrogenated first. The effect of CO: is similar thOngh 
esses requiring the addition or removal of ]urge amounts less marked. In mixtures containing CO, (I)  and 
of heat, especially where isothermal conditions are de- MeOH at  250° the first reaction was decumposition of 
sirable. T h e  fiuidized solids may be catalysts, re- the 3Ie0H. Failure of the desired transfer of H~ f rom 
actants, inert heat-transfer mediums, or adsorbents. a(I) toCOis c.aused by 2 effects, Firs t  a t  temperatures" 
One of the most interesting new developments is in the ~ove x~u wnere ~ J  can be converted to ( I I I )  (II) 
field of hydrocarbon synthesis and commercial plants formed is destrnetively adsorbed and the cataly'st a c -  
employing this fluid technique are being planned. The tlvity is lowered by  carbonization732-7 unless much H~lv~ol~.is 
steps necessary for the praetical design of a pilot plant present. Second, CO is preferentlalliy adsorbed and :: 
utilizing the fluidized sollds technique are presented, keeps (I)  from the catalyst. , . ~  
An apparatus which has been used for fiuidizati0n ~ 2462. N~sF .~ ,H ,  0 t iF rom Coal. Ga~:mu~..kVb~l " 
studies essential to unit  design is illustrated. The 1926, pp. 591-592, 650-653, 3 
translation of data obtained in such equipment to the 21, 1927 p. 2371: 
design of reaction vessels, circulating equipment, gas Processes of 

low-temperature carbonization, the and solids inlet distributors, solids recovery, etc., is Bergj.us process, und Fischer's Syuthol proeess are cam- 
outlined. 3Iethods of measurement 'and Control of 

pared •from the point of view of the economic conversion temperature, pressure, solids flow rate and space veloc- 
o f  coal into oil. Emphasis ls laid On the importance 

of producing a primary oil by low-temperature carbent- 

: . . . . . . . . . .  : . . . . .  ~ r r z m ~ T u ~ z :  ~ S T S A C T S  . . . .  . . . .  3 2 3  

bans, ~sing the Oxo reaction and starting with iso- 
butylene, trimethyIethylene, 2,4-dimethylpentene@, di- 
isobutylene and tetramethylethylene. I t  was found 
thut these compounds avoid an increase in branching 
by a double-bond shift which precedes addition. In  
contrast to the Oxo reaction, 1,3-dioxanes give with 
tetramethylethyleue, trimethylethylene and 2,4-dimeth- 
ylpentene-2, the desired highly branched prima*T alco- 
hols after hydrogenation. The oxatien of propylene 
waS intensively studied in a trickle (Riesel) apparatus, 
and a sump-Phase apparatus was developed to h.'mdle 
5 1. liquid propY!ene/hr, Propylene yielded equal quan- 
tities of normal- and Isohutyl-aldehyde and the corre- 
sponding alCohols on hydrogenation. 

N~F~HA~S, H. sac abs: 2043. 
2466. Nz.U~EX, W. [Gasification of Wood and Peat  

~Vith Special Reference to the Preparation of Syn- 
thesis Gas.] • Suomen Kemistilehti, vol. ~ 0  1937, A,  

tained on plotting log ¢ aguinst log p, the tangent ~o 
the angle between t h i s  end and ~ - a x i s  being V,. 
Tha t  surface adsorption and not solution occurred at  
--185" was proved by the  easy removal of the ~ on 
evaluation, while the Hz taken up at  400* could be 
removed only by heat ing Strongly. The results ob- 
tained with :Ni and H~ a t  --1S5*, 19" and 336* showed 
a maximum adsorption a t  336 °, which was 3.8 era.' 
for 5 gin. Ni a t  714.9 ram. pressure. The isotherm for 
19 ° exhibits a s t ra igh t  line parallel to the X-axis 
and points to the formation of a superficial layer of 
Ni-H. A similar :formation is not present  a t  --185 ° 
inasmuch as the isotherm starts a t  the O-point of the 
coordinate axis. The  isotherm for 336 ° starts  below 
that  o f  19% because the loose :Ni-H compound dis- 
sociates a t  higher tempera ture  and lower pressure. 
Fe had a strong tendency to adsorb CO=, 1 vo i  Fe 
taking :up 35 vol. CO.- a t  ordinary temperature and 
pressure and 2 times a s  much a t - -80% Ni adsorbed 

pp. 37--40; British Chem. Abs., 1937, B, p. 515. virtually no CO.- a t  335% The applieation of Freund- 
Destructive distillation of dried wood shavings at  lieh's equation for  the CO.- adsorption by :Ni a t  1O~Vcr 

540 ° gives a large amounC~o£ tarry  matter. T h i s  can tomperatures was not safe because of the small  values : 
be eliminated and more volatile hydrocarbons obtained obtained. The results with CO and H, were  all uncer- 
by passing O.~ into the retort, the oxidation being tain. Adsorption values for CO.- and Co were found 
adjusted to give the maximum CO : H.- ratio for c0nvcr: . between those for Fe  and Ni. 5 gm. Co adsorbed 13 em.~ 
sion into Kogasin. CO: at  14° and 760 ram. pressUre. 

it'y are discussed. 

I 
2460. NICOL<r, J,n'HONT, ~I., ANn JUI~aEES, ~. C. [syn- zation. The Fischer-Tropsch Synthol process (abs. ~ 

thesis of 3iethane F rom Carbon Dioxide and Hydro: ' 1Ol~) is discussed, and i t  is Concluded tbat  the most 
gen  Over :Nickel.] Bull. sue. chim. belg., vol. 55, efficient method at  present available for conversio~ 
1946, pp. 160-176; Chem. Abs. vol. 41, 1947, p. 4699. o f  c0al into oils consists in (a) low-temperature car. a :~:::~i 

: : Kinetics a r e  compared for the hydrogenation of CO bonization in the Laing and Nielsen retort, and (b) use'~:~t' ~ 
and CO.- over Ni in the pressure range 0.1-1 atm. and of the coke as a source of water-gas and conversion of {."/:~ 
temperature range 130°-300 °. Kinetics of the C0-H.. the lat ter  into Synthol. .:~i~| 

i 
es ;?$ :!iI 

2467. . [Synthesis of Liquid Fuels and Lubricat- 2470. :NzKrrn,-, :N. I., . ~ n  SuAnKov,.V. L [Adsorption 
ing Oils:] Sn0men Kemtstilehti, vol. 10, A, 1937, pp. of Gases by :Finely Disintegrated l~Ietals.] Jour. 
7-9 ; Chem. Abs., voL 3 ! 1937, p. 2773. Russian Phys:-Chem. Sac., ~'o1:581 1926; pp. 1095- 
:Brief Survey. llOO; Chem. Abs ,  vol. 22, 1928, p. 1074. 

2468. :Nn~i~.x :N. i." [Absorption of Hydrogen and Car- ' .... Adsorption of  H.-, CO.- and NH~ gases was  investigated. 
ben Dioxide by Pyrophoric Iron, :Nickel, and Cobalt.]: The following powders Wei'e used :Cu, Pb, Fe  co, Ni; 

, ii reactionindicatethatH::isfeeblyadsorbed, CO strongly . 246-% NZ~'~'cna, ~ :  [Transformation of a synthetic:: 
adsorbed by :Ni. The  velocity is not  significantly of- Olefin Into Oxo-Aleoh01s.] F IAT Reel R-a0" frame~ ~: 

. . . . . .  :- farted by:-tbe presence of the- products. -Reaction is " 7571-7530; Dec.30,1941-; PB 73.564. : . . . .  :: - :  
more rapid wbeu D~ is used in place o f  H.~. Kinetics Report from t h e L  G. Farbenindustrie Ammonia Lab- 
of the CO:H.- reaction indicate that  both:reactants are :' Oratory, 0ppau, deals with tes ts  on conversion of syn-: 
weakly ads0rbed~ the products retard the reaction and thetic oledns into 0xo-alcohols and on separation o f  
D~ behaves exactly l ike H_. Hydrogenation of CO is •these f r o m  unsapenifiable mat ter  by. the boric acid i" 
slower and ires a higher activation energy:than t h a t  , es ter  method. Separation and fracti0natl0n proved to! 
of CO.-. When a mixture of CO and CO: i s  h~dro- he difficult a n d  incomplete. The essential result 
genated, t he  CO, very Strongly adsorbed, reacts 'cam- tha t  30% of the olefins and the alcohols derived from 

:- J'our. :Russian Phys.-Chem. Sac., vol. 53, 1926, pp: Ni~&l.-O~ mixture and  Ag. Pb and Cu powders were  
1031-109~; Chore, Abs., vol. 22, !923, p; S. .  obtained by reducing the basic compounds. Ag w a s :  

-Finely-divided Fe,  obtained-hy the actlon of:H: on obtained :'fr0m the s i l v e r  gel, which was  dried in 
the carbonate  at 515°-525% adsorbed  H.. at  --185 ° - ivacuum[-Vir tual lynoads0rpt ion could benoticed with 
according to the equation a~ppV". No adsorption was Pb or Cu powders; ~his is probably due to recrystilla- 
observed at --30 ° and -}-16% while a t  330°- the  g a s  tion o f  metals-during the precess:of reduction: A g : .  
diffuses through Fe. The adsorption isotherm of :Ni adsorbed only a small amount Of H : ,  considerably' : 

: a t  19 ° is parallel to the axis of pressures simwing cam-: more of CO.-. • 5.5.12 gin. adsorbed 13.9 cc.-of CO.- ( c o n J  
pound, formation. :No combination o~chrs a t - -1S50  : verted t0 760 ram. and O °) a t  --$1 °. Pyroph0ric Fe: 
Since the correspbnding isotherm begins a t  the origin, adsorbed 11.5 co. :NH~ a t  97 ° and i58.6 mff]: and 53.7 Cc.: 

pletely first, the C0~ then reacts more rapidly, them show a branched structure. :~umerous:tables are The 336 ° curve cresses t h a t  for 19 ° ; its lower portion at  --13.2 ° and 556 ram. No adsorption occurred a t  
2.461: Nzeoz-~/, 3., 3fARTS% R., A~D J V ~ n S ,  J .C.  [Ki- presented.:  ~ represents the  dissociation of the Ni and H: compound.:: higher temperature. Co adsorbs 10 times less than Fe. 

netiss of the Hydrogenation of Benzene ] Bull sac ': ~ i  The above equation holds for Fe and  C0- at  180 Ni powder did not adsorb  any gases except when mixed ! 
;~:-<: .:: chim. belg. VoL 57, 1948 pp. 555--574. ' C h e m  "kbs" 2464. ----------. [Cracking of High l~Ioleenlar Paraff ining."  .: ~lt, --n onv~ ~oadsor,~tion after evacuatin~ the with AI.-0,. ~. mixture  of 8'2.:4~ Ni and  17.6~ Ah.O, i 

: -: v01. 44, 19~0, p. 419. - . . :  . . . . . .  . ~ : a I~^ 0xxdation Gatsch.] F I A T  Reel R-20, frames i~ , '~  ::;,, system at 500°, was much smaller alth0ugl~ s imi lar ly  ' w a s  able to adsorb gases. 4.454 gin. adsorbed a t  15 °, : i 
: . : . The reaction cyciohexane-{-C0=benzenea},CH,-{-tt.0 . '~..~_m 14, M ar: 9,1942 ;~pB 73,564,  : : : :~.~i: : ,  " r'epresented bY a straight line; a sl0w react ion occurs 760 ram., 190 cc. NH3 a t  ~--13.2 ° 760 :ram. 231 cc.: : I 
.-~ 2s thermodynamically favorable but. does not :go well " ~  Differences between corresponding fractions of oxt- ~.~'~i::: a t  500 ° Ni adSOrbs little C0~ at  14 ° and 335 ° ; the After heating and applying Vacuum, this mixture w a s :  
: " " ove.r~Ni..::Sinee CO iS=readily hydrogenated; i f -was  ~: :nation.products obtained either fr0m h f g h - m o l e c u l a r , ~ : ~ :  ~ : gas is 0nly partly recovered by  evacuation. Errathc freed from NH,, gas and used again for the adsorption 

: desired to observe the dehydrogenation of cyclohexane paraffi_n or from medium-pressure Paraffins; are d ~ . ~ : i  = r e s u l t s  were 0btai~/ed with Co prepared a t  3400. A: of,C0.-: A t  l5 ° a n d  760 ram. 15.9 "cc. CO.- gas -was ,  
; .  .... ~x), out this is limited by equilibrium at  some of the : cussed and sh°wn in tables. The fraction d e r i v e d f r s ~ _ ~ l . ~  sample reduced a t  525°-550 ° exhibited a continuous . adsorbed AI.-O, ,a-ithout :Ni; 4.6338 ~m., adsorbed at: 
: : temperatures of  interest so the reverse r e a c t i o n . o f  ::.:_~t e. -high:m0!ecular paraffin is  -considerably ~ ; ~ i ~ j  adsorption isotherm for CO.. at  14% co lies between Ni i57 and 760 ram., 163 cc. gas.  H :  was  not adsorbed 
: hydrogenation of benzene ( I I )  wasstudieda~60o-330 o. :' : t ls thought that  structural change; such as c '~:~;~::~ : andFeasan :adso rben t  of C0~. : :  : . .  byA120,. : : '  . :- ' I 

2469. : - - - - - - /  [Hydr6gen and carbon Dioxide :Absorp- 2471.  NZ~TI~', ~ r. ~ .  [Effec~ 'of the C0nditi~ms of Sym: ! 

r: infert0r.~ 
Th ocen . yelizattOfi~ 

: . :  e cutalyst was prepared hy reduction o f  NiCO~ de- _ ( rs which is inherent m the mater iaI  itself or whi .c~ " ~ ' ~ : ~ :  ' 
~ ::~ sP~S~  : r e  kie:elng~eh~..: Dat~/ obtained i n : a  static.: : ~a~es place duringthe cracking pr0cess. : ; ~ : , , i : i .  tion : b y  Pyroph0tie Iron¢. :Nickel, : a n d  Cobalt.] thesis on the Quality o£ Methanol.] Jour. Chem. 

: ~'-d . . . . . . . .  P ~ea  ~n enr~:es. .At 7u°-150 ° t h e '  ~a~5. Nr~au~o,  H. Y. [Work  on the 0xo R e a c t i ~ n ~ ! ~ :  Ztschr anorg C h e m  vol 154 1926 :pp. 1 3 0 - 1 4 3 - '  Ind (U S S K.) vol. 12 t935 pp. 1233-1236; Brit-  
• ,$ xvs~uauon ronuees j. a 

;-::: A b o ~ 2 . ~ o ~ / ~  :~z~°.~-;~PV *~ iS' c o m p l e x . . .  19~7, Appe.ndtx II ,  16 p p ;  B I a S  Final l~ept.  1 6 4 6 , ~ .  ~ Ex~r iments  were carried' out to determine the ' :1936, p. 2170 . . . .  . . . .  : 
: : e n ~ i ~ - 4 5 ~ - c ~ l : e n ~  s ~ '  ~x~,~£and. the ac~vatmn : ~46,  pp.: .80-47, PB 91,685. : :- :: : :~,~ - . : :  : ~ ; ~ i ~  a d s o r ~ o n  and solution Of H~ and co.- hy pyrophoric :: CatalYSts .containing m o r e  C r  than  8Zn0-1~Cr,0,: 

- : :  an:::additive adsorption, of ~I[ i :  w~hePreaa~U~e~i~e~e~ ~s. . . . .  . Changes~m sons.titution, brought  about b y t h e  0 ~ : ~ : : F  e, Ni, and co a t  different temperatures:and pressne~: W e  larger amounts of  byproducts:in synthetic MeO Y£~ .... 
: : peraturesthereis~dissociativeadso,-~tl0ntoi)~odu~ ;, ~c~uwereexammeaw~mpure01efmssuchasceten.si~,~ ~ ~speciaUyconstructedapparatusfortmsisillnstra~ea The quantity of H:O and higher molecuinr compounds,, 

: tha~arehydrouenatedto t~TV~ . . . .  %~-~- ~ . y ~  : ""~uvuecy~ene. maepenaent~fthepurity~fthein~;~¢~.~a~ddescribed~`Finel~dividedmeta~swereobtained~n formed is increased as the- temperature  Is raised~ 
.~ i n  H~ and (II)  are frnctton~l -a~ou~ ~'-u~s°zreac~mn : t ial  olefin, a large number;of ~someric 0x0 a l c o h o i s ' ~ : : s l o w  reducti6n in about~3O hr., of the respective Car: • : w h e n  the" r a t e  of pass ing the  gases over  t he  Catalyst:, 

~emhorature re-~o- ~ .  ,~^ :~  ̂ .^_ ~ ,~ ,u - t~ .e  row- : o r  arms were obtained. Special 0xo reactions w e r e ~ J / ~ : $ : :  bonates with H:., the reduction temperature beingkept  - is increased the formatlon of aldehvdes, ket0nes and:" 
::~ : : (III~--the orde~'ts~firs~in"~i~i~Sand°~e~-n~aU°nni~ f ~r~eder~rUt=iwith 01efins:from flrst-.runnthg k e t o n e S ~ i ~ : ~ :  at 525° for Fe and at  350° for Ni and ¢o There!lowing esters decreases more  rapidly than tha t  of acids. I f  

:. : When (I)  is  tr4ated in H~ a t  ~60 ° the . . . . . .  L ~ ~ '" -_. psen synmesis olefins, di-= and tri-isobutyl:', '~:~i'~.:- results were obtained: Fo r  5 gln. Fe the maximum H~- ' t h e  ratio of H.-: CO ts not  2, m o r e  byproducts a r e  
. . . .  drogenatiou to tII~ a n ~ : , ~ - - ' ~  . . . . .  [~ ~ urs~ qen~,: ene, crae~:mg01eflnsandwithunsaturated, 0 _ c o n t a i n i n g ~ :  adsorption a t_185o  and 667mm. pressure was 83 c~ fo~med" Iner t  gases act as diluents and lower the '  

" The hydrogenation ~f ~ I~  ~n~-~h~':~u-u~u- °n oxl~. . l l ) .  : ~  ale fLuS; .The  latter did nat Yield uniform 0xo p r o d u c f S ! ~ ' : - A t  =--80 ° s a d  16 ,  there Was virtuaUY no adsorption, quality of the MeOH. . . . .  
~aseswasobserved;  ( i ~ d ~ d n o t i u ~ [ t ~ . ~ u , ~ _ ~  mus ~Y. ur. eaungoleflnswith-NH, and- CO aeid amides w e r a ~ ' ~ :  whileat3s0~andh00otherewasagainalargeradscrp- o~/va ~ .:: rl:~vrir~duets Of Methanol Synthesis] 

: :? t u r e s  and ( I I I I ,  did nnf= ~nh|h~ ,~- ~..~¢~*~w ~empera- ::" enramea. With isobutyle'ne and generally with a ~ l ~ , > i ~ : : :  tton The results obtained at  different pressures ex-  "*:--" ~ "  :T ~ - ~ - - ~  ~ ~ ~ -~m a ~o~d ~ ,  . ~ :  
• The  ~dsosption"of-b-0-was-stron~=n~ ga~emperamres'- ;: olef[u. S having the double bond between tertiary a n d _ ~ : ~ ' i ~ t ,  hibited i n  isotherms show an :adsorption curve a t  : uOrg: ~ e  m" ~n~. ~ ~ ~:~_~.~,-~1.7~=~ . . . . . . . . .  =" 

~and CO washydrogenated f i r s t ~ . ~ * ~ d ~ ° ~ . . t ~  ' quaternury C atoms, it  was found: that  the f o r m ~ : ~ ! ~ ; : r - 1 8 5 %  foilowtng Freundllch's equation.: a--pP~l% ~ ::. . . . .  ., ~ - ' j~ . " - ' - r "  \~:" ~ f ~ " ~ " . ~ ' - ' . ' .  :~ .  : 
was about the~same as tha t  of ;Ii~ ~3Ie'o~ "--°z- '~Y2 grouping goes  solely to the t e r t i a r y  C atom. W o r k h ~ ? - ~ : ~ :  Where p and ~/" are determined constants: A proof fo r  ~ Study of the p roper~es:oza__ncom~ma~0ns o~ ~na ry  : 

• y =~,~ . . ~  noc was none on DUlldtn ,~ :-'~ s s~;ems o£ lso J~uu~ lSO-~uu~e ~uu ~ v  au~uuw • ~ , " : " . ~ " gUP high k-neck-rating hydrocar~,~,.::@~: -theapplication of this equation is the straight line 0b- Y i " , 
. : . • . . ~ . ~ .  ~ , . . . . : • 
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m u t u a l  solubilities a t  var ious  tempera tures ,  equilib- 
r ium of liquid and  vapor  phases,  azeotropie mixtures ,  
density add n. The  exper imental  results  a r e  tabulated,  118-120; Chem. Abe., vol. 24, 1930, p. 2365. 
graphed and discussed. ~Vlth increas ing t empera tu re  ~ Equat ions  and table of  constants involved in calcu- 
the solubility of  iso-BuOH in H.-O decreases  and  t h a t  lotions based on the  react ion CO-}-H.-O----H~-+C0~-{- 
of H~O in iso-Bu0H increases.  The  azeotropie mix-  10,400 c o l  
ture  ts composed Of 03 too l  % of H:O and  32 tool. % 
of iso-Bu0H. ~ .  See abs. 260, 261. 
2473. . . . . .  [Byproducts  of Methanol  Syn thes i s .  2479. ~NZ~zscH~.¢X~-, 1R., Axn L~P~c~, H .  [Volumetric 

and Equil ibr ium Relat ions of the  React ion C H , +  
I I . ]  0rg~ Chem. Ind.  (U. S .  S. R.) ,  vol. 3, 2937, p. H~0~-CO+3H...] MetallbYrse, vol. 19, 1929, p. 1014- 364; Chem. Abs., vol. 31, 1937, 9. 7040. 
Boiling points of mix tures  of P r O H  wi t  h H~O a r e  1015 ; Chem. Abs., vol. 23, 1929, 9. 3011. 

tabulated and g r a p h e d .  
2474. ~ .  [ T r e a t m e n t  of  the Byproducts  F r o m  the  

Methanol  Synthes is .  I I I , ]  Your. Chem. Ind.  
(U. S. S. :R.), vol. 14, 1937, pp. 993-996; Chem. Abs., 

vol. 32, 1938, p. 1647. 
Isobutyl  acetate  pre  tared f r0m the  i so -BuOH in syn- 

thetic MeOH can be dried by neutral iz ing with Na..C0~ 
a n d  distilling into a continuous separa tor ,  o r  d r i e d  
over CRS0~: The  higher-boiling oil f rom the  M e 0 H  

2~78. N~rZSCH~Ah~X, R.  [Oxidation of  Carbon Monox- 
ide by S team. ]  Metullb~rse, vol. 20, 1930, pp. -7~6, 

Equations,  tables, and  i l lustrat ive p rob lems .  :':;: 
Nososz, H.  ~'ce abs. 1683, 1684, 1685, 1687, 1688, 

1 6 3 9 ,  1 6 9 0 ,  1691, t 6 9 2 ~  1694. 
Nbnoni, H., Awn KAWAZ, S. Manufac tu re  of i:~; 

~ a t t y  Acids b~ the Oxidation of  Paraffin.  X X I I I .  
Oxidation of/~Iigh-Melting Paratfins. ~ee  abs 1696 . . ' ! ~  

-NOGUOHI, ~. gee abs. 1684, 1685~ 1688. . . . . .  "~i"i 
2480. ~'ozox; C . H .  Svnthet ie  Fnel F r o m  Pea t  Ind ~' :  

Chem~%t(4voI. 17, 1941, pp. 304-306; Br i t i sh  "Chem: ::~: 
- , . $  ~ 4 - .  B , p .  70 ,  ¢ ' , :  
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dicate t he  f o r m a t i o n :  l sL of  a n i t r ide  of smal l  N Amount  of reduc t ion  o f  NiO in  2 h r .  in H :  a t  tern- 
content, perhaps  Fe.N; then e i ther  of a metas table  
nit~lde, such a s  Fe ,N in solid solut ion wi th  the 1st one, 
or of  ~ sepa ra t e  metusmble  nitr ides,  such as  Fern  and  
Fe,N as  sepa ra t e  solid phases ;  and,  finally, of a s table 
nitride, probably t h e  wen kmown FerN. By combining 
this equil ibrium constant  w~th the  constant  (#HN=) / 
pm(pH..) ~ fo r  the  format ion  0£ a m m o n i m  tile dissocia- 
tion pressures  pN.~ of  the ni t r ides  i n  the  various solid 
phases were  computed  to be 20,000, 102,000, 590,000, and  
41 000 atm.,  respectively.  
2485. N ~ Y ,  G. Influence of  the  Disappearance.  of  

An t i f e r romagne t~m of .N~kel Ox ideon  the Chemical 
Activi ty of Th i s  OXide. u o m p u  feraL,  x: . . . .  .~, ~ - ,  
pp. 946-948; Chem. Abs., vol. 46, 1952, p. 107°-3. 

: O 

2496 OSEUnXSSE, K .  [Util ization of Synthetic F a t s  in 
the H u m a n  and  A n i m a l  O r g a n i s m . ]  Ztschr. g e s .  
exptl. 3led:. voL 114. 1944, pp. 00-74; Chem. Abs., 

pe ra tu res  200°-425 ° shows  m a x i m u m  a t  2 ~  ° a n d  350 ~. 
and  is  essential ly z e r o  in t he  r anges  300 -340 ann  
355°-400 °. The  meta l l i c  Ni f o r m e d  ~s es t imated  by  a 
magnet ic  method: T h e  265 ° m a x i m u m  m a y  be  re la ted  
t o  the  dilation a n o m a l y  in NiO. T h e  genera l  low r a t e  
in the  300°-400 ° r a n g e  appea r s  r e l a t ed  te  the  Ioss of  
an t i fe r romagne t i sm o f  NiO in this  r ange .  The  s h a r p  
m a x i m u m  a t  350 ° appea r s  r e la ted  to t he  Curie  point  

: of Ni. .: 
8co  abs. 1060r 1 0 6 1 .  

NUSSnAUX% :R., Yr., A~n FnoL~c~, P. K.  Cata-  
lysts for  F o r m a t i o n  of  Alcohol F r o m  Carbon Monox- 
ide and Hydrogen•  VI I .  Studies  of  Reduct ion  of  
Methanol  Catalyst .  ,geo abs. l l 0 3 a .  

As of J a n u a r y  1, 1949, the to ta l  proved rese rves  of  
n a t u r a l  gas in the  Uni ted  Sta tes  a m o u n t  to 174 t r i l l ion 
cu .  f t .  or  a b o u t  :a 37-yr. supply based on consumption 

is best-dried by sal t ing our the NaC1 and dry ing  over  . vol. 44,1950. p. 2615. in 1943. It is expected t h a t  f u r t h e r  explorat ion will  
CaO or CaS0~. Pea t  is completely gasified in a Pintsch-Hil lebrand i!:~: F a t t y  acids: obtained in the  Fischer-Tropscb s y n -  add mate r ia l ly  to t h i s  figure and  t h a t  snch addit ions,  

• . ill:ill thesi~ w e r e  nea r ly  sa tura ted  and contained even and plus an everchang ing  compet i t ive  fue l  picture,  will  re- ~: 
2479. .i  [PaPer of D. A: Pospekhov On the :Role p l an t  to yield a synthesis  gas with the proper  ratio of :~;~a odd n~,mhers pf C 'a toms  between C,o and C.~. In  m a n  sult. in adequate  na tu ra l -gas  supplies for  mnny  y e a r s  

of Copper in Methanol Catalvsts .]  Your. Chem. Ind.  CO : H : = I  : 2 a t  a gas-making efficiency of  over 69%. 
(U. S ,  S. :R.), vol. 14. 1937:-pp. 1229-1")_30; Chem. The  necessary h e a t  for  operat ing the regenera to r  (95 . '" fatan averagewas found°f in6'5%'~the infecesdOgs; ~.~7"9%'of it°fwasa simplein the formd°Se Ofof • Chemicalt° Come.  linesThe uSeSare discussed,and probableand devel0pmentthe conversional°halo 
Abs., vol. 32, 1938, p. 911. B . t . u . )  is supplied 4~ B t u lie t h e  was t e  ga s  from .~// free fa t ty  acids and Soaps Tile blood-fat level rose to liquid fuels by the  F i scher -Tropsch  synthesis  process  

: the  Fischer-Tropsch p lant  and 5'0 B. t .  u .  by burning .~ :.. 
Criticism of Pespekh0v's  paper  (abs. 2724). peat.  The  cost, with I eat  a t  RMT/ton is R~I 0.34 per gas01ineproduetiou f r o m  n a t u r a l  gas  will  ever  a m o u n t  

, ~:~.: a max imum in m e n  and dogs 3 hr .  a f te r  feeding. The  is reviewed. It is no t  believed t h a t  the  peak synthet ie-  

-2476. - - .  [Purification of Crude: Synthet ic  Metb- 1000 cu. f t .  of synthesis  gas.  blood ketone, bodies, "v~lvincreasedtlle maximmn95 and being100% reachedin m e u  to more  than  a m ino r  propor t ion  of  t he  t o t a l  gasol ine : 
anol bY Oxidizers:] Your. Chem. Ind .  (U. S. S. IR.), ' ~ and dogs, ~espech~ -. . . . . . .  ' - - " : ~ ' - -  ~lkal i  ' supply of the  Nat ion  because of  the  m a n y  other  profit a- 
vol: 14, 1937, pp. 1067-10~2; Chem. Abs ,  vok 32, 2481. Nox=~z¢ H .  [Syuthet ic  Production of 0ils  and ~ : h  Methy l  Alcohol.] Chem. 0bzo r ,  v0L 1, 1926, pp. ~(-~t some t ime af ter  t im max imum ~a~ y a m s  .~,,~ a . . . .  le n-~'a~ketS for  nat~lral :reserve was  not  affected. The  synthet ic  fa ts  were. as  b , . -  ga~: 1933, p. 484. • : :~ . : . 43-51 Cbem Zent ra ib . ,  1927, I I ,  p. 1319. : ~ |  : ' ~  " "  " ~ ~t d a s  the  na tura l  ones : = 24890BERFELL/G* G.-AXD THOM~S, R ~ ' -  P ic tu re  fo r  

- 3 ~ddi t ion  of KM n0 ,  to crude M e 0 H  and reetificarJon' Processes of F. Fischer ,  G. Pa ta r t ,  and  E: :%udibert ,: the U~Ei~LLstates: 0fl 0 a s  You,'., xel. 44. ~N0. 32, N o  o 1946 pP 00-6I  ,A~  ~ " "~ ~ : Uti l izat ion o f  Iqatural  Gas i n :  Liquefied Pe t ro l eum Oases .  Oil Gas Your., vo l .  45(  
t o 7 5  ° gives a pure  distillate. Ca0C1.- and K.-Cr:0~ a r e  described J t  is-)o nted out tha t  -~ , l  s * - "  ~ "~:~ 

: ~ a re  not  quite as  sa t is factory  0xidizers. F e a n d : C u i n  th z ~ i ~  • . :~ , , - . ~ ' e~en~ l , nC~- ,  : ~  
e ~se oz A[e0H m motors  ~s not  pzachca l  !5 t h e  crude alcohol'  increase  the ra te  of  Oxidation of  i- " ' :" ' ' " ' :=: ::: : ~  i . : 194v, P i.= . 2-~.:~ ~ ~aae. ~n o~ ~a 53-60" A m  the  Liquefied Pe t ro leum G a s  Association. A recen t  • . impuri t ies .  . . . .  2~82roc~O'se~n:e~ H[Apl~:at l~l  fOX" High-Tempera ture  !~;~ . . . .  , 76-73 Ga~ Age vol .  90, NO. 13:1946 pp. C o n d e n s e d  pape r  l , resented u t  file annual  mee t ing  o£ 

:: 1- -  " , "  ; " : - : -  " ' -~ 'o~ '  ~',~" ~ ~o40 n~ 7 1 3  : development t h a t  en te r s  t he  liquefied-petr01eumrgas : 
': .... Sos abs 892 ' : • : ";"' " "g ' s !es.] NovostlTekbniki~ "~,~ i. Gas Assoc .~ontmv, vo*..~, ............ • - , . . . .  ss " 

x~ " ~ -- ~ ~" j_= 1939, No. 30, pp. 36-37 ; Kbim.  Refera t .  Zhur  i 19 ~j0, : ~ ' 48 : N a t .  Petrol . .News~ T e c h .  Sec~. eel. 35. Nor 1, picture ~s the  so:called F~sclmr-Tropech proce , wh.~ch . 
.'~ZL~S0~, ~ .  ~ ' .  ~ec aos. ,us . :  1~o. 6, p. 138; Chem. Abs., vol. 86,1942, p. 4739. ~ : m  ' : 1946, R, pp. 40 -5 i ;  Petrol. llefiner, ~'olN25,4N~41, oU~e~enaa~rahlygaroSca~Sb~nW m ~ e r ~ a : o f ° r i : o  he  oP[%~c~ an. : 

: . NXsHznAY~S~I, Y.: S e e  ab s, 2205. : .  : Exper imenta  1 p lan t  of the Academy of Science o f ~ !  . ~. 1946~ ~ P P  10094-104164166Petr°l'10sEng"170 vm.174 ~7,170 o.178,. Min'  " and other  products  by  this" me thod  m.a~ y'mld s'mable" ' ' 
N~sHzo, A~ gee  abs. 1873, 3468. U . S . S .  :R. constructed an  autoclave f o r  syntheses. ~ : f '  vv  . . . .  ' ' - ' - ~ - J  :'~.---'~o : ' ' ' q u a n t i t i e s  Of C,H~o a n d  C~H,. Therefore ,  ins ta l la t ions:  

/: :: mad Met., vol. 2 , ,  ]wocPP.  ~uv-~,--  . . . . . .  : ' ^ an  of  this process for  t h e  product i0n of  pe t ro leum products  : 
:~:: Paper  r ead  before  tile Chicago section oz  ~-*u ~.~-f , . ,  , ¢ ~ , ~  h ,~n'%~#tallur~lcal Es~ineers  : T h e :  are  not  expec ted  to d imin i sh  t h e  overal l  supply of  
~:~: ~nsmu~e o.  , , . . . n -g  .~. .... o .~ ' ~ * J  liquefied pet roleum gases  - : • 

~_~ ,~__=~^,  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  :_. , . . . .  ~ ; ~  <~'competi t ive pos i t ion  of na tu ra l  gas  wi re  respec~ ~u . " 

" : .... i NISH~A~fA, Z. gee absl 1484: .... i i ( .I~: MeOH , etc.), cracking hydrogenation, etc The ~ 
" . . . .  au~oclaveconsists Of a reaction chamber within a'n '~ 
2477. Nzssxx, A. Hi Thermal Catal.vsis~0f Carb0n ~ electric o~:en. The pressures oaboth Sides of thewaUs. {{~ 
Monoxide and Hydrogen to Produce HYdrocarbons " of the reactor are regulated by passing out the e-x- :~ 
and Oxygenated :Organic Compounds. Oil Gas Your., eess :gases through ~alves ia the reactor and the ,~i 

:: .ii: i' : vol. 37,. No. 10, i938,'Pp. 49-50 55; No. 1i, 1933, pp..:.:: ovem witha 500-aim. outside pressure for the r'eac- 
= 89-90, 9 3 9 6 ;  Chem. Ind  v o 1 4 3 1 9 3 9  pp 2 3 1 2 3 3  tot ,  i n n e r  work ing  pressures  of  800; 1,000, and 1 ~ . ~  

: : 284 Chem. Abs.  vol .  33, 1939; p. 7525. : . ~ ' a tm.,  wi th  e0rresppnding Working t empera tu re s  Of $00° .:~ 
: : Discusses economic va iue  and teciinical applic~ttions : 700 °, and 600 °, respectively, :are possible. : !.~ 

:of the  hydrocarbons and  oxygena ted ,  compounds 2483. ~No{rov~y, H., Axn YUzA; IR [Cobalt  Reduced in :.~ 
formed.  Reviews' variOus r eac t i ons :by  which  C H , , :  : ~Hydrogen.]  . Ztschr ' .anorg.  Chem., vol::253,:194~,pp.~ 

: " ~MeOH and higher  alcohols can b e  obtained Funda-  ~: 2 8 8 3 .  • 100-1:L2 ;.Chem. Abs.,  vol. 43, 1949, 
menta l  thermodynamic and  ea ta ly t ie  conditions for  the  P o s s i b i l i ~  "h - "  " - ~  " ~ ~- - i 

Co- by" • p~oduction bf hydrocarbons are  deal t  wi th  in some de- C ucti0n ~ e  ~ a~ m utueren~: P r e p e r a u o n s  oz . . . .  
• : t a r  and  the conditions necessary  for  t h e i r  s u c c e s s f u l  r e d  , C o  m a y  have  the  hexagonal  Structure :or 

m e  aexagonai-  or  cumc-close packing ha s  been c0n-- technical synthesis  are- reviewed E x a m p l e s  of the: f irmed On the  basis of energy relat ionships.  : : ; 
: :: . . . . . . . . .  "p~Spe'rties of the .products  a re  given, :and t h e  e rec t ion  2484: Noxzs/: A. A ,  : ~ h  S~I~ L B Diss0ciation 

• o f  Commercial-scale P l a n t s  ls discussed f r o m  t h e  . . . . .  i 
.... :: '. "e:c0fi0.mie viewPoint. : . . . . . . .  ' Pressures of Ir0n Nitrides. Your. Am. Chem. So,:: 
• '  : ":J'ifii: ~NiSs~.~, B.  H ;  8d¢ abs. s .  . . . .  ~ : : : : :  ~v0L 43, 192!, pp: 475-491 ; Chem. Abs . ,  vol .  1~,  192] 

2477a, NZSrLF.~, F .  [New Methods for '  Pr0ducer :Gas  ' ~ ~ o . .  :~ : : :~: : : ..... : : !  
~ Genera t ion  F rom Bituminous Coal.] Glfickauf, vol ~ : .~ .~qmn.pnum conditions . o f  the reac t ion  be tween  Fe,~ 

: ' .- 8 8 . 1 9 5 2 '  pp 3 4 6 - 3 4 9 :  c h e m .  Abs. v 0 1 4 6  "1952, ~ p" " ~ r ~ ,  son .a .~em~riues  anu  J~  a t  460 ° a r e  determlaeu.:: 
.... 7 736 ' ' ' " ' " "xne eqmnanum constant given by the expresslon- 

(pm~F/( (pro)' was found to ,,ary with the properfionj 
: Special slagging-gas producer for manufacturing a • ofN presentin the solld phase. Thus with increasing ~ 

"! ~ " cheap gas from coal dust:is described: The gas is simi- N content this expression "remained constant at the 
lar. to blast-furnace gas with a gross heating value of i'alue 1.0 until the atomic ratio N • Fe becam,~ ~ • ~ • later: 

~i::: about 1,051kcal: per m ~ This ~)roduce'r sllou]d bo wel l  . . . . . . . . .  i~crease d rapidly, namely,  tO 5.2"for N :  Fe-~1~7:7 and 
adapted for  use w~th a s team-0~ mix tu r e  f o r  gen-  "to 30 fo r  N:  F e = l  : 4.9; and  finally a s s u m e d  t h e  mUCh 

er~ti0 n of synthes is  gas. : sn~aller ~alue 2.1 for  iN:: F e ~ l  : 2.0. These  resul ts  im  

coal a al for  Fiseher-Tropsch type  proc- 2490. OB~HOLTZZR, ffl E. Na tu ra l -Gas  i n d u s t r y  o r a l - ~ :  
:esse t} ates v ill depend  upon the re la t ive  : berta; C a n a d a .  C0ke and 0 a s ,  voh 11,1949, PP. 55-5S. : 
:economics, efficiencies Of ut i l izat ion,  andlover-a l !  ' Alberta  ha s  l a rge  rese rves  Of n a t u r a i  gas T h e  gas  :: 

serves of  coal  and  na tu ra l  gas  avai lable:  I t  is gem:  iS appr0ximate lv  90% OH4 a n d  h a s  a h e a l ' v a l u e  of:  ~" 
::orally agreed t h a t  gasol ine f r o m  dry  na tu ra l  gas  a s  a : abou t1000  B. t. ~z. p e r  eu; fL  Ava i l ab le  reserves  a r e  in- * 
::starting m a t e r i a l  ls cheaper to :produce than the  same : creas lng f a s t e r  t h a n  c o n s u m p t i o n . . T h e  production of  :~ 
Product f rom coal  as  the r a w  mate r ia l .  For  example, synthetic gasoline h y  the  Fischer-Tropsch PrOCeSS: l s  

t u r a l  gas  a t  $0.05 p e r ! , 0 0 0  cu. f t ,  the cost per:: .worthy of serious cons idera t lbn  a s  re la ted to t he  re-  : 
gasoline (10,450 on. ft: per bbl.) i s  serves 0f both coa l  a n d : n a t u r a l  g a s .  ~ h e  product ion : 

sties is also a : Tocompare fuvorably wlth:this, of a wide range of chemicals and plastics is also a : 
coal per ton would need to be about $0.77 futureposslblllty: " ~ :.- ..... " 

basis of 1,360 lb. of c0al per bbl: oz gasonne: " O'nL~D, ik ~ ~OV abs '2285 
nd the s nthesis process using natural - " ..... ' " : ~ " i the o t h e r  h a  i Y . . . . . . .  ~ N ~ S E V  1% D r l ~ s e a r c h  on I s o m e r i z a t ' o ~  

w i n  not  be able: to compete w i t h  present  r e n n e r y .  ~ .  . . . .  :~ , . . . :  _- . . . . . .  ~ ~ v : 
h d lzifl~ crude ue t ro leum unt l l  the price o f '  of L iqu id  l~ormat  Anpnaue"  ~l.yuxocaroons.j ~our~ ~ 
o S u t n" lg :~ ~ - - ~ o ~ - - r  bbl The  success :  G e n  Chem ( U . S .  S R: ) ,  vol.  16,: 1946, pp:  77-93;  : 
le reacnes  aoou~ ~l.,v--~-.~r~ i,~ • • " " " ~o~erel~l :development of the ~iscber-~0pech :: _u~o~l~.6~.is~vey ~°re~ Pe~o,e~ ~,~er~ure: 
c e s s  should l e a d  to its i n t eg ra t ion  wi th  the n a t u r a l  "~ ~ " . ,  , • ' : : .  ~ : :~ , : 

gasoline indus t rv ,  with which  i t  IS complementary i n  - As  one of  t he  s t a r t ing  ma te r i a l s ,  synthin ,  wh ich  con ~ 
that  i t  affords a n  outlet for  r e s i d u a l  gas and for  d r y  s i s t ed  e f a  m i x t u r e  Of paraffins (63.5 wt .  :%) ,  olefins 
~as wi thout  a pipeline: m a r k e t  and  With ' the  n a t u r a l  ~' ( 2 0 ~ % ) ,  and  aromatics" ( 1 5 9 % ) ,  w a s  used. T h e  earn-  

i ndus t ry  wi th  wh ich  i t  promises  to compeze, lyst  was  a fused  mix tu r e  of  :A1Cls w i t h  o~aer  salts.:::  
process is o f  considerable economic  ~he  synthin  w a s  f i rs t  h y d r o g e n a t e d  over  Ni  to a B r  

to the  chemical indus t ry  in i ts  application : no .  o f  0-1 and  the  p roduc t  f r e ed  f r o m  a romat ic s  w i t h  
the synthes is  of many chemica l  products,  fuming  H~SO, to a nega t ive  fo rmol i t e  t e s t  T h e  result- : :  
i6 = ~ v ~  of  N a t u r a l  Gas Oil Gas Y o u r .  ing mix tu re  w a s  ~rac t !ona ted  a n d  z .efract ionatea m : 

: ~ _ z ' : : : : ' - -  - . . . .  ~ ~o- ~ a  lo9  133137 '  l abora tory  dist i l la t ion columns,  y~eldmg n n a u y  a ~ o u t .  
Y0L ~7,~o ~ IU~U, pP.-U-~, ±~.  ~ o  ...... • / . :' ~'"o ~ 
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10 L of  concentra tes  conta in ing  no rma l  hexa  ne, heptane,  t empera tu re  i s  r equ i red  tO crack CH~ than  the  h igher  
a n d  octane.  T h e i r  content  of b ranched  chain hydro- hydrocarbons.  T h e  composition of  t h e  r e f o r m e d  g a s  
c a rb o n s  w a s  wi th in  6-12%.  'Many f rac t ionat ions  0f : can be controlled, a n d  the  specific g r a v i t y  and hea t ing  
these  c o n c e n t r a t e s  gave  t h e  normal  paraff ins desi red v a l u e  can be a d j u s t e d  as  necessary .  Increased  a i r  
in  94-97% concentrat ion.  
2492. OnR~'ADOHIKOV, S. -~., A.Nn :MARUSHI~JX, B. K.  

[ Inves t iga t ion  of  the  F lu id  Ca ta lys t  Process.]  Nef- 
tyauoe  Khoz., vol. -o4, No. 1.l, 1940, pp. 36--451 Chem. 
Abs.,  vo L 41, 1947, p. 3946. 
L a w s  r e l a t i n g  to the  behav ior  of  finely divided solid 

tmr t ie les  in conditions s imu la t ing  the  fluid ca ta lys t  
process  were  s tudied on models  m a d e  of  glass,  by us ing 
fine sand  suspended in a s t r e a m  of wa te r .  Da ta  ob- 

t a i n e d  on the  par t ic le  c0ncentra t ion ( in  gmJcc . )  and  
t h e  h e i g h t  of the  fluidized layer  o f  sand  o f  different  

b las t ing  ( increased  t empera tu res )  decreases  CH, con- 
t e n t  and increases  H=. The low l h n i t  is  about 10% 
CH, and 609"o ~ ,  g iv ing  a gas  of 350 B. t. u. hea t ing  
value.  Rela t ive  amoun t s  of s t e a m  a n d  hydrocarbon 
influence the  H : :  CO ratio.  The low l im i t  is  substan- 
t ia l ly  the same a s  t h a t  fo r  wa te r  gas ,  1.2 : 1 ; the  upper 
l im i t  wltbout en t ru lned  C is about  3 : 1. Less  hea t  i s  
required for  the  genera t ion  of a u n i t  vol.  of reformed 
g a s  than s t r a i g h t  w a t e r  gas  ; hence less  genera to r  fue l  i 
i s  used. G a s m a k t n g  eapeelty i s  i n c r e a s e d  m a t e r i a l l y  :' 
by a blqw run. Gives  operat ing da t a ,  

sizes,  a t  va r ious  water - feed  rates ;  a r e  g iven i n  graphs.  2497. - - .  l~e-Forming N a t u r a l  Gas .  Bureau  of i]  
i t  i s  shown t h a t  the  p ressure  losses a re  direct ly  pro- :Mines Tech. P a p e r  483,1930, 54 pp. ;  Chem~ Abs., ~] 
por t ional  to t he  we igh t  of  the  par t icn les  in the fluidized vol. 25, 1931; p. 1058. 
l ayer .  I n  a sys tem wi th  continuous circulat ion of the  When the  igni ted  fuel  bed of a w a t e r - g a s  generator  ". i: 
c a t a ly s t  f r o m  the b0t tmn towards  the  top, the concen- i s  blasted a l t e rna t e ly  wi th  a i r  a n d  both  s team and 
t r a t ion  of the  ca ta lys t  a t  va r ious  levels  of the reactor  na tu r a l  gas  in controlled proport ions,  re - formed gas  
can  be de te rmined  by m e a s u r i n g  the  p r e s su re  gradient  i s  produced subs tan t i a l ly  without  e n t r a i n e d  C. the  g~us 
a t  t h e  di f ferent  levels or, conversely,  w i th  uniform con: " consLsting nf CO, H.-, and lesser  CH~. The the rmal  
een t ra t ion  of  the  f lowing ca ta lys t  in  the  cylindrical efficiency and g a s n m k i n g  capacity a r e  h igher  in gen- 
por t ion  of the  reactor ,  the  p ressure  loss is  proportional e r a t i ng  re-formed g a s  in this m a n n e r  than  in making  
to t h e  he igh t  of  the  layer ,  w a t e r  gas, and the  fuel  u s e d  p e r  1,000 cu. f t .  of. re- : 
2493. O'Cox~'oR, B. Silica-Gel Percolat ion.  I n d .  E'ng. formed gas~is lower .  Gives opera t ing  da ta  and f ac to r s  

Chem. ,  vol. 40, 1948, I~P. 2102-2103; Chem. Abs., vol. : influenc ng results ,  : : '  ii: 
43, 1949, p. 1169. : : : 2 4 9 8 :  - .  Gasif icat ion of Solid F u e l s  in Germany 7 
Discusses  use of silica-gel porco la t ton  in s t u d y i n g  b y  the  Lurg i ,  Winkler ,  and L e u n a  Slagging-Type 

the  types  of compounds p resen t  in  t he  products  of the Gas-Producer  Processes.  Bureau  of  :Mines lnf .  Circ. ~ 
F ischer -Tropsch  synthesis .  T h e  compounds of s imi la r  : 7415, 1947, 46 pp. ; PB  97,778. T :  
boi l ing point  a r e  separa ted  accordi6g  to thei r  adsorp- : Each  of the  3 processes  uses O.- and  s t eam and the '~"il 
t ion affinity w i t h  sil ica gel. which increases  in the  order  Wink le r  fluidized and  the  Lurg i  p r e s s u r e  processe~ 
of  paraffins,  oleflns, a romat ics ,  and  oxygenated  eom- " use  finely divided,  h igh ly  react ive  fue l  •, w h e r e a s  the 

- pounds. The  dif ferent ia t ion of  the  2 l a t t e r  compounds : s lagging-type p rocess  uses- sized f u r n a c e  -coke:-: I t  is 
i s  impro~ ed by us lng  an az0 dye ~ s : " " " " - • ~ , :believed that the A~ inklcr proce.¢s as now developed 

~ " ~ OnE, ~V. H, See abs. 3159. " : a n d  the Lurg l  p rocess :Wi th  s0nle i m p r o v e m e n t  or  in a 
~: 2494. O'ELL W. W '  Com merc i a l  P0ssibi l i t ies  in the  ::modified f o r m  m a y  be :used  effect ively nnder :ce r [a in  
' '  : : : Use  of Synthet ic  Hydrocarbon  Processes  in the Gas  : ( c o n d i t i o n s  and  With pa r f i cuDr  f u e l s : i n  t h e  United 

' : Indus t rY.  : B u r e a u  of Mines::Rept.. of Inves t iga t ions  :: -: States .  :Th i s  !s especial ly t rue  wi th  10w~cest fuel and 
• 2903 19o8 1 5  pp • F u e l :  vol s ] [9o9  pp 178-18~. " o :  ope ra t i ng  d a t a  re la t ive  tO the 3 processes  are p r e  

Chem. Abs., v0L 23, i929, p. 1245. sea ted  in t abu la t ed  and s u m m a r i z e d  form. Some 
P e a k  requ i rements  demand  ava i lab le  g a s - g e n e r a t i n g  ana lys i s  of O~ cost  is given, and  s o m e  da ta  on the 

appa ra tus ,  which  i s  idle a l a rge  p a r t  of  the  year• To m a n u f a c t u r e  of c i t y  gas  i n  conjunct ion witl~, tim pr~- 
. c a r e  fo r  i r r e g u l a r  demand,  a s  well  as  to insure  inde- duction of synthe t ic  l iquid hydrocarbons  a re  appended• 

• pondenee of petroleum products  fo r  enriching,  i t  h a s  OELSEX, W. ~ce abs. 1965. - - 
b e e n , s u g g e s t e d  t h a t  wa te r -gas  and  synthet ic  hydro- .2499. 0 ~  U.wn KOHL~. : F rench  E f f o r t s  at:  self-Sufli- 
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Act ivat ion ene rgy  o£ the  H:~-{-C=.H, reaction is r a i s e d  

from 16,400 to 17,800 cal. by placing- under  tens ion  
Ni-Fe--Co alloy w i r e  used a s  a ca ta lys t .  The  differ-  
ence is  caused by  the  or ienta t ion of the  magne t i c  a x i s  
of each magne t i c  domain  f r o m  i t s  r a n d o m  distr ibut ion.  
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lyst  for  A m m o n i a  Synthes i s .  Jour .  Soe. Chem. Ind.  
( J a p a n ) ,  vol. 45,  suppl, b inding,  1942, pp. 387-389 ; 
Chem. Abs., vol. 44, 1950, p. 7687. 
At  73 °, the  ac t iva t ion  energy of  the  o-p-H.- conver-  

sion over Ni  w a s  3,000 cal. fo r  unmagne t i zed  c a t a l y s t  
and 6,000 for  magne t i zed  cata lys t .  At  112 ° the  effect 
of magae t iza t ion  disappoared,  ind ica t ing  t lmt  the  con- 
version changes  f r o m  a nlagnet ic  to ac t iva ted  adsorp-  
tion mechanism.  T h e  seine change  of  mechan ism ex- 
ists in NI=L~ synthes i s .  

CoAWA, S. S e e  abs. 2299. 
0~AWA, T.  ~ce abs. 1754a, 3176. : 

: 00X~L~ T., KZ.~U.~iAi~I, ~ . ,  A~n FUJISAKI, T. : 
' I r o n  Ca ta lys t  fo r  Synthetic  Pe t ro lema;  I1. Some 
Charac ter i s t ic  Proper t i es  of I r o n  Cata lys t  fo r  Syn- 
thetic P e t r o l e u m .  See abs. 317"/. 

2502. 0o~wA, T., ~AIATm, A., .~Xn SEX0O, H.  Oxida t ion  
-~ "Ie thane.  L Beact ion  Be tween  :Methane and  Fe r -  

sorbs bea t  o n  c r a c k i n g  and  lowers  the  t empera tu re  to 
:L.~0 °, th rough  a N i - C r  a l loy tube conta in ing  a N:I ca ta-  
lys t  (exac t  compos i t i on  no t  g iven)  a n d  igni ted Fe  bal ls  
made  of equa l  a m o u n t s  of  Fe:O= a n d  Mg0.  The  e x i t  
gas  f r o m  a typ ica l  r u n  h a d  the  f o l l o w i n g  compos i t ion :  
CO.., 3.5; O=, 0.9;  CO, 21.8; H:,  5 6 ~ ;  CH,, 16.3; a n d  
N.-, 1.0~/o. T h e  m o u n t  o f  convers ion  w a s  increased  by  
pu t t ing  N i - k a o l i n  b a i l s  above the  F e  balis  in the  tube.  
In  a typica l  r u n  w i t h  ~/~is l a t t e r  a r r a n g e m e n t ,  the  e x i t  
gas  conta ined CCh, 8.7~ O=, 0.9; CO, 27.4; H: ,  56.7; CH~, 
3.6; and  1%, 2 .7%.  G i v e s  d i a g r a m  of the  a p p a r a t u s  
and tabula tes  r e su l t s .  I t  i s  s t a t e d  t h a t  the  p rocess  
could be used  indus t r i a l l y .  

Conm~, G. gee-~bs .  3341. 
2504a. 0o'Jn~i T.  Decompos i t ion  Of ~Iethane by oXida- 

t ion .  Bull. C h e m .  SoC. J a p a n .  vol. lfi, 1941. pp. 
303-324, 356-307 ; Chem.  Abs., vol. 41, 1947, p. 4,435. 
Reaction be tween  CH,  and  s t e a m  was  car r ied  out tn  

the presence of a Ni  c a t a l y s t  unde r  va r ious  conditions.  
The  influence of  a m o u n t  of s t e a m ,  temperat~we, a n d  
pressure  of  t he  r e a c t i o n  m i x t u r e  on : the  decomposit ion 
ra te  of CH, w e r e  s tud ied .  The  decomposit ion of CI=L 
cofitaining O.~. CO... o r  CO was  ca r r i ed  out in the  pres-  
ence of oxides  of  me ta l s ,  Ni, Co, Cu, Fe- and Cr, T h e  
influences of  a m o u n t  o f  mix ing  gases ,  reaction temper-  
ature,  and p r e s s u r e  on  t h e  decomposi t ion  r a t e  of CH,  
were  studied.  . . . . . .  : 
2505. ~ :  [ O x i d a t h : e  Decnmbos i t | ,m of  .Metl'..",, 
: B u l l .  C h e m .  Soc. ,Tapan, voL 16, 1 9 4 ! .  PP: 262-273 

(in G e r m a n ) ;  Cimm.  Abs. vol.  36: !942, p. 3777~ 
55 re fe rences  a r e  l~sted fo r  t h e  oxidat ion or  pal!tial  

oxidation of  CH~ to (1)  H.-0, CO.-, o r .CO:  t21 H.-, CO.-, 
or  CO; and :  (3) :MeOH, CH.-0, HCO~H, Ac0H.  acetone,  
and Other Substances .  E q u i l i b r i u m  da ta  w e r e  ca]cu- 

! 
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Oxide. 5our .  Soe. C b e m .  I u d .  ( J a p a n ) ,  ~'ol. 4 t  
~. suppl, pp  399-4001 Chem. Abs  vo]. 33. 1939 luted for  t h e  r e a c t i o n  of CH~ w i t h  (1)  s team,  (2) O:, : 
327. - : " a n d : ( 3 )  CO:. " : " - ~ t ~ - 
es produced by  the  react ion a t  900 °. 1,000 °, and  , - - . .  ~Cv abs.  1651. ~ ~ . : • 
of 200 gm~ powdered Fe.-0~ in  a:porcelain tube,  2.6. '2506. 0~J~.~ T .  A,%'D ]Hrzz .~m~, iT:  : Reac t io  ~ B e r w e e ,  : : 

a ' d i a m e t e r ,  hea ted  by a n  electric f u rnace  a n u  :: :Metimne s a d  S t eam.  J o u r .  C h e m :  Soc. J apan .  v o l .  
ntroduced a t t h e  ra te  of 2 1. pe r  hr. Were mialyzed ~ . 60, 1939, pp.  139-148; Chem:rAbs. ,  Vol~ :34 1940, p / :  
er~'als f o r  CH,  C0, 'C0.- ,  and  H:, and then .esul t s  
plotted. A t  f l r s t t h e  react ion Yielded CO: and  H-.O, 2569:' . : :. ; : . . . .  
.~hiefly CO a n d  H.. a t  a cons t an t  ra t io  of  approxi -  React ion CH,-~-2H--O=CO--+4H= ~38.5  Cal. w a s  s tud  z 
y 1 :  2 fo r  severa l  hr.,  and  finally the  concentra-  led wi th  n a t u r a l  g a s  conta in ing  CH,, 95.2 ; C~.H,, 1.9 ; 
fH..increasedowingto-thereactionCtL=C-~.2H.. C0:,  1.6; C~Hm, 0.3;  a i r ,  1 . 0 % .  F o r  th i s  reac t ion  a 
100 ° a f t e r  2.5 hr. ,  the  p roduc t  Consisted o f  about  ca ta lys t  i s  necessary . .  Wi th  an  effect ive-cataly 's t  t h e  
CO and  409% H.-. The  c a t a l y s t  w a s  r egene ra t ed  reac t ion  is  comple ted"  a t  550°-600 °. H : O :  C l O t = 7 : 1 0  

l imi ted  a m o u n t  of a t m o s p h e r i c  0.- in-a s e p a r a t e  is the  best  r a t i o .  N~ i s  t he  bes t  c a t a l y s t :  However ,  i f  :. 
carbon q~roduction be ca r r i ed  out, t oge the r  to W e  an c ency i n  the  Provis ion  of. Motor  F u e l s .  Vol.  14, L Conclusion" The  ca t a ly s t  is  sui table  ' for  the  : i t  is  used.alone i t s  Catalyt ic  a c t i v i t y  decreases  a t  h i g h e r  : - 
enr iched gas.  Dur ing  off-peak demand,  liquid h y d r o -  1 9 3 3  pp. 587-538 . . . .  : : : " ests of ( CO - 53H  -) " . L tempera ture ,  700*, owing  to its. mel t ing.  Addit ion o f~  

: • . ca rbons  could be prepared  fo r  motor  fue ls  and  for en-~: ":::-Production of l i qu id  fuel :by coal hydr0gennt ion  ~ and ~ Oxida t ion  Of Met imne  : I i  : '~eaet ion Be:  a p romoter  p r e v e n t s  t h i s  i n a c t t y a t i o n .  "With AhO,  as  
: . :  ; i~ iching r eqmrement  9 of ..fut u r e l ~ a  k ga.s preduction. ,  t h e  F i scher :Tropsch  p rocesses ' and  t h e  use  Of gas  pre- ~ "  - - -  ' - "  ~ : ' ~  ; :  ^ h e m  ~promotor  N i : A 1 . - O = ~ l : 0 . 0 2 5 ' i n  tools, g ives  the  g rea t -  

' ~ n o u g n  s a m  a r e  no~ :avaname  zo a e t e r m m e  the a p p l i -  ~:':dUcers Using dha~;c0al on ~ehicle§ " . . . . . . .  .~en Methane  : a n n  ~og  ~ron o r e .  : J 0 u r , 4 ~ : .  ~hem" ~ es t  a c t i v i t y  Add i t ion  of  a minute :  amount  Of  a l k a l i  
i : ' - e a b i l i t y  of  th is  process ; purif icat ion requi rements  are  :: 2500 0 ~ F Z ~ n ~ -  ~w r a a ~ i f i ~ , ~ , ~ - ~  ~m¼~ ~%,o1* w i t h  [ . ,  ( J a p a n ) .  vol. 4~,.~_'J~! m~ppi ~, p. ;- . ~ : :  does no t  a ~ e e t  t h e  Catalyt ic  a c t i v i t y  bu t  d e c r e a s e s : t h e  : . 
: . u n c e r t a i n ,  and the  commercia l  d e v e l o p m e n t  of t h e  " uxygen  >'" -~uauer" r r e s s u r e  ~'" . . . .  " ']  ~";':~-~"~'~mm u~'-"~sea . . . .  vm": "~vo ~"i~ °L  3o3r:9~9 i p i 3 3 ~ o : " F e  0~,': 21 i~o  SiO:i and  : durability• d f  t he  ca t a ly s t .  Concentra t ion b~-the ea ta -  : . . . . . .  

: r : pr0pe~ tyPe  of  ea ta lys t  h a s  no t  been studied.  • • ' : ' 
' ~ ~ a ~ . ~  P n ~ h , ~ o ~  ,~ ~ , + ~ + ~ .  ~ , a  . . . .  .~ .~  1943 pp. 936--939; Br i t i sh  Abs 1946, B, I p 123 . .  • o r  l y s t  10% p a r t i c l e  s ize  3-4 ram., ,  contact  p e r i o d  0f  - 

. . . . . .  ~ . - - "  ) ~ g ' ' - - o - " 2 5 - 3 0  see~ a r e  r ecommended .  T e m p e r a t u r e s  below 700 ° ' 2 4 ~ 5 r ' o ~ :  P::sihi~i.~e%:ndSynl.theticH~r°ear~b~-n i Solid, noncaking  fue l  (brown enal  l ean  bituminous~ MnO= a n d r e  enera ted  ( I )  ~ e I e  subs t i tu ted  f . . . .  
' .. g - . ~ ,  ~v.~, pp ~ 7 -  - . . . .  ~ ~ . . . . .  ' " " " a ~;~'~ ~ :  the Fe:O= in the  t e s t s  made  a t  1,100 °. A t  the  e n a  oz . ~ a  for  the  roa s t i n~  and  below 300 ° f o r  the reduct ion g i v e  

41 4 ~-~n. ¢~hom ~ o , ~ , l h  l ~ n  T ~ l ~ n o  r ~  coal, ~as coke) m a ~ a  ram. raze m gas,fled m ~ ~ ! , ~ ' ~  .~., about  2 0 %  CO and  4 5 %  H= ~ were  p resen t  in  ..the the best  catalvs-t. A Ni-Al . (h--kaol in  ca ta lys t  p r epa red  
A~  • ~ . . . .  . .  ~ '  ' ' " ~ . . . . . . . . .  r e f rac ta ry -hned  water - jacke ted  r eac t i on  vessel by : ~ ; ~ - I ~ r e d u e t s  when  ( I )  was  used. W h e n  a 200-gin. po r t ion  aecerdin~ to t he se  obse rva t i0ns  g a v e  good resu l t s  in  a n  
~.oS., :vm. ~o, xuzu, p .  e a 5 o . ,  i i m i x t u r e  of superhea ted ,  s team a n d  0.* a t  20-30 atm'~ ~ ~ - ~ . : ~ f , . ( I ) :  w a s  completely reduced to metal l ic  Fe  (-I-ira- ^ ~ i m ~ ' n ~  las t ing,  1~0 h r  " • 

. : JJ lseusses commerc ia l  and economic possibil i t ies of T h e  g a s  a f t e r  cool ing i s  w~/shed w i t h  oil  and  then with'i ~B~!.~::!~firities):an d : regenera ted  w i t h  a limited~ a m o u n t  of ~_~_~" ̂ -  - ' :  _ ° . "" . ; "  ~._~_~.~_ _~ M^th  
: m a k i n g  hydrocarbons  s y n t h s t i c a l l y f r o m  w a t e r  gas  i n - ~  H=O which r e moves  mos t  of the  CO- and  H=S. Res id~  ~:~Q:) t 'o .  ¢ ~ e ~  ~ ~ ~ ~ ~ - n  -~% each of  CH~ and  CO= . 250?. UGUIIA, 'A'., AND ICHIMARU, '2.." z t~c~lvn uJ. ~ - 

. . ~ s o m e  de t a i l .  Gives  tables of yields a n d  costs. - i uu l  'H.~S ~ is r emoved  b~ ~ Fe .o~  and  the  purified gas  IS~ ~ v a ~ ; ~ ' . ~  ~ e r ~ / ,  ~ .~: .~ ~nd t h e  nrodueti0n of CO' ane  and  o x y g e n  ;Iour. Soc. Chem.  Ind.  ( J a p a n ) ,  vol.  : 
: ' 2496~ ~ i  Re -Forming  N a t u r a i  G a s  in Water -Gas  delivered a t  2 0 - 2 5 ' a t ~  t o ' h i g h - p r e s s u r e  mains  The~ ~ ' ~  ~ '~"~  ~ u ~ - ~  2 r ~ " ~ t ~ - n J ~ . - - ~  ~ w a s  zair~y . . . .  constan~'~'"~a~°9.~-~X~o'~ :~- - -~ ,c°  n ~  ~__.~.q- . 47 ~ 19~4o~,~. ,_up. ~40-543; Chem. Abs. v e t ,  4 2 ,  1948 ~P 

i. Genera tors ,  W i t h  Substant ia l ly  C0mplete  E1 m i n a ~  / g a s  has  a groes  Calorific V'alue~0f 4 0 0 0 - - 4 5 0 0 k c a L p e r ~ ' ~ ' ~ 6 0  ~ .... ':: ; i * .~ - : :  . 
• : : i  t i on  o f  En t r a ined  Carbon. B u r e a u  of '  Mines  Bept .  i m . ' ,  depending  on t h e  react iv i ty  Of t h e  solid fuel .  That:i ~ : Y ~  % ' ~ A ~  M~TU~ .~ NAOAI H ~.~V HIDET,~KA :. F o r : t h e  ~urpose  o f  o b t a i n i n g  a m ix tu r e  of  C O  a n d  ~ . . 

• : :  .of  Inves t iga t ions  2973, 1929 1 0  pp.  ; Chem. Abs., ~oI. i : f r o m  a brown coal  contained CO= 3 . 0 "  C . H .  0.6 ~ O~ ~*[~{."'~ ~ S ": n ~ ' ~ ~ ' a , ' , ~  ~oth~n'~ I I I  ' E x ~ r i m e n t  on" the  H :  CH~ Was :ox id i zed  Under v a r i o u s  conditions. W h e n  : :: 
i :::.24, 1930, p. 710. - . . . .  0 .1- ;  CO, 22.8; H..' 48.7 OH,, 22.6~ N:  'etc.  2.3% ;~.the . ~ ] ~ , ~  A,,,='.~=T.r~*~Aa~e~'~:-in-ternal* Combustion ;Iour ' no  eat~tlyst w a s  used,  CH~ and  O=. d id  no~ reac t  below • 

• : ~ W h e n  s t eam and  a h~droearbon g a s  a r e  admit ted  to i to ta l  S was  0.1 g m  p e r  1O0 m ,  a n d  N O ' w a s 0  05 ° ec per !-~ ~' ~ ,~ ~ * " ' ~  . . . . . . . . . .  • . . . .  o " • • i ~ ~ [ ~ i ~  sec. Chem. Ind. ~Japen), vol. 4.% 1940. suppl., pp. ~00 : .  As e a t ~ l r ~  Co was t~?.~ost.~e~'~t~n~,~ 
. t h e  incendescent  f u e l ' b e d  of  a s t a n d a r d  water -gas  m 2  The consumpt ion  o f ' 0 : ' i s  a p p r o x i m a t ~ y O . 1 S  m~ ~ 11~ '~17 ~h,~m ~ vn~ _~ 1940 ,, 56~7 - w a s m e n e x u  w , t n ~ : o a s c a m ~ y ~ u J ~ u - , , ~  . 
genera tor ,  a re - formed g a s i s  pr0dnced,  which is  corn- " and  t h a t  of s t e a m  l.25 kg: per  m.= of  pur i f ied  gas.  pro:  ~ / ~ : I ~ I { ~ ' "  ~ : ' ~ . ~ ' ~ . ~ ? ( , ~ ¢ ~ ' ~ ' H ~  in  ratio"o~ auuro.xi, place even  be low 300 ° w h e n  m o r e  t h a n  2 t i m e s  t h e  

p r i s e d  chiefly of H~, CO, and  CH,~ W h e n  the  amoun t  duction cost i s  compet i t ive  wi th  t h a t  o f  other  gasifica- ~ ! ~ , ~  ~atel-~"~'~er-~'~re~a~.e~d-b-y a l t e rna te ly  p a s s i - n - g , ' a t  volume of  O= i s  addted:mOfunH~,sr~]~c~a~gdCoO:= ~ndtak~O n. 
• . o f  s t e a m  i s  too low, C resu l t ing  fror~ t h e  cracl~ng of  t ion p r o c e s s e s . .  ~; ~.~'.'.b.~'a ra te  of.~ m 2  ~errhr .  CH , - a i r  mix tu res ,  which burn  to w h e n  an  equ lva len  - . . . . . .  , 

:' t h e  hydrocarbons  is  entruined in  t h e  gas .  A h i g h e r  : " 0aAnKov, N. P .  gee  abs. 27~4. i ~ P r e d u c e  a t e m ~ r a t u r e  of 1,3S0", and CI=L, which ab- CO.- and  H._O a r e  produced,  a n n  a lmrc 0~ toe  ~ r ~ ,  
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r emains  below 800 ", while above 800°, a l i  CH~ is 
changed t o  CO and H~. .~..dmLxture of N.- r e t a rds  the 
react ion,  and admixture  of I~.0 promotes  it. When 
mixtures  of CII~ and 0:  were exploded, t h e  product  
w a s  var iously C0~, CO, H..0, and H:. aeeo~ding to the 
ratio a t  which CH~ and  (-h were  taken.  .4. semi-indus- 
t r i a l  exper iment  showed tha t  prepara t ion  of a mixture  
of C0 and H,  by suitably oxidizing na tu ra l  gas  is 
successfuL 
2508. Coypu, T., ~.~n N~u).L H. Reaction Between 

Methane and Carbon Dioxide. Jonr.  S0c. Chem. Ind.  
( J a p a n ) ,  eel. 4~, 1942, pp. 176-173 ; Chem. Abe,  vol. 
43, 1949, p. 1944. 
Reaction of CH~ and CO:. in va r ious  proportions a t  

~00°-1,200 ° under  ord inary  pressure  in the presence of  
Co or  Ni catalysts  was  studied on experimental  and 
semi-industrial scales for  the  purpose of findin~ the 
best conditions for  obtaining good yields of CO a~d H.~ 
w i t h  na tura l  gas  and some indusr'rinl Waste gases as 
r a w  materials .  Tbe  react ion Was accelerated by using 
good catalysts  and  by rais ing t h e t e m p e r a t u r e .  When 
there was  not enough CO:, deposition of  G was  noticed.:  

: This was  prevented by adding s team to the mixed gas. 
2509: 0 ~ . ~ . x ,  E.: Crystal  St ructure  o f  ~lartensite.  

Nature,  vol. 127, 1931, pp, 270-272; Chem. Abs. .  eel. 

s idernt ion of  these d a t a  i t  i s  Concluded t h a t  mar tens i te  
consists of a .sol id solution of C in bedy-ceatered Fe . . . .  
On effective quenching,: the  te t ragonal  phase  has  t h s .  
s a m e  composition a s  the  p a r e n t  aus teni te ,  a s  proved i:i 
by  the  direct  relat ionship between C Content and  Space. 
la t t ice dimensions. I t  appears  probable t h a t  the  C :~ 
a toms  disolved in a-Fe f o r m  a complex substitutional : 
group in which 2 C a toms  replace 1 Fe  a tom.  On tem- 
pering,  the  te t ragonal  phase  decomposes continuously :i:- 
w i t h  a progressive decrease  in axial  rat io.  The  causes 
of  the  hardness  of mar tens : to  are  discussed. 47 rots. 
2511. - - .  [Carbides in the I ron-Manganese -Car .  : :- 

ban  System.] Je rnkontore t s  Ann. vol. 128 1944, ~-: 
pp. 13-10; Chem. Abs., voL 89, 1945, p. 3198.' : 
X - r ay  s tudy m a d e  in  1926 of  the  carbides  p r e s o d  i n  :';' 

t he  above system revea led  a hi ther to  unknown double :~': 
carb ide  of l~ln and  Fe, w h i c h  has  a monoelinic crystal :~: 
s t ructure .  By solution of  C in mol ten Mn, carbides a r e  ~:: 
produced, which, according :to X-raY powder  photo- ~.: 
g r a p h s ,  a re  isomorphous :with the Cr carbides Cr=C, ::.i 
and  Cr~C~.' .ks the powder  plmtograpbs a r e  in exac t  :.: 
ag r e smen t  with those :obtained for  t im above Cr ear.. ,i 
bides, t h e  Mn carbides prohably h a v e  the  formula  ::  
~In.-~C~ and ,Mn~C~. The  l a t t e r  has  been observed only 
in alloys with more  t i tan 8 0 ~  Mn, whereas  l~In~C~ is". ~ 

25, 1931, p. 2400. ~ound with up to 50% Fe  and less than 6% G presen t .  ( j  
Wi th  more  than  50% F e  cementi te  is the  only carbide ~z:: 

Present  knowledge of te t ragonal  mar teus i te  is sum- formed. Both cement:tO and 5ln.~C~ a re  present  even : ~  
mar:zeal, and resul ts  of ear l ier  invest igators  are  re- when the Mn Content is up  to 70%. Mn can replace Fe :i! 
viewed with reference to C content  and lattice i n  cementi te  to a Considerable extent . :  . ;:.i 
(limensi0as. The  author  employed Cr -K- rad i a t i en  and 2512. OH.a~, W. [Neut ra l i za t ion  of F a t t y  Acids ~ 
obta ined photograms of quenched steel • specimens in Fo rmed  in Synthesis of  HYdrocarbons F r o m  Carbon.'.- 
"which the line (101) of the  te t ragonal  phase is eel> ~lonoxide and Hvdrogen . ]  Oel u. Kohle  Erdoel  Teer~:~i- 
a ra t ed  f rom the  7 - F e  line ( 1 1 1 ) .  Thus; i t  Was p0~sible 

: to determine the la t t ice dimensions o f  the  tetrag,uml vol. 38, 1942, pp~ 46'5-467 ; Chem. Abs., vol.  37, 1943, :~. 
:~trueture. Reaults agree with those  of  :Kurdumoff a n d  p. 5569: . : . . . . . . . .  :_ . ;=:1 

" ~ : : lgaminsk.'y t ha t  the te t ragonal  mar tens i t e  is a s u p e r -  " Acids canno t  be Completel~ neu t r a l i zed  b y  aqueous  
sa tu ra ted  soluti0n of C in ~ - F e :  F e r r i t e  and t e t r a -  : N a H C 0 ,  unless the~, a r e  in  c~)ntact wi th  the'latter~e la t te r  for 

• - : 'g0nal mar tens i t s  a re  thus one and the Same phase .hut ,  ve ry  10ng periods ~. :: The:hque0Us Na.-c0~ used i n  prac~ 
i a s  they are  often present.in- one and the  same specinien ; tice f o r  neutra l izat ion iS conver ted ,  to a ' large:  extent/.! 

: ' a s  separa te  ConStitutents, it  eeems convenient  to denote:  into NaHC0~ a t  the  p reva i l ing  tempera ture '  and.pres~'  
:the: te t ragenal  phase as a ' . .  W e s t g r e n  a n d  P l ~ r a g m e n  Sure Owing to t im h igh  CO.- content  of the SYnthesis'end;i 
suggested t lmt  t he  C atoms dissolved in  ? - F e  do not  g a s e s . . W h e n  the  CO.- Content Of t h e  l a t t e r  is high, " 

' occupy any points of the face-centered la t t i ce  but  a re  special neutral izat ion processes are  necessary.  
~tstist ically distributed in the interst ices between the  2513: ~ .  Conversion of F a t  Acids F r o m  the'i 
Fe atoms. SelJakow, Kurdunioff, and Goodtsow" sug- Fischer-Tropsch Synthes is  to Ketones. 0 e l  u. Kohl{. L, 

" gestsd tha t  the same might  be the  ease in t he  a ' -phase  Erdae l .Teer ,  voL 40, 1944, pp .  87--89 ; Ind .  Chemist,: 
: bu t  the  author  thinks this improbable as: the space v o l .  21, 1945, pp. 270-274;: Chem. :Abs., vol. 39, 1945~ 

~vallable for  the  C atoms Would be extremely small, p. 277. • 
Another  probable explanation is t h a t  there  i s ' a  complex ' = ' - ~';. 

F a t  acids formed "as byproducts  in t h e  Fischer~; Substitution in such a way  tha t  a g r e n u  of  o C atom.~ 
;' is substituted for  1 Fe  a tom in the  l a t t i ~  These cam ~- Tropsch synthesis were~obtained by. ex t rac t ing  cer ta in  

• pounds  have  a te t ragenui  s t ruc t t i re  in 'which t h e  C-- hydrocarbon fract ions w i t h  caustic and acidi fying: the  
• : group is oriented paral le l  to t h e  t e t r a g o n a l  axis,: an solution: P a r t  of  the  f a t  acids was  distilled, a t  0.5 mi l l  

explanation t h a t  holds equall~ well  for  te t ragonal  mar -  H g a n d  another  p a r t  w a s d i r e c t l y  converted i n to  the 
~±ensit~ B y  density measurements  i t : iS  shown tha t  . Ca sal ts  by r e a c t i 0 n w l t h ' a n  excess of  lime. T h e £  

: : the assumptien of a complex substi tution of  C atoms sa l t s  w e r e  sub:lected:tn d ry  distillatinn a t  350°-650, 
: .: : ~S in good agreement  wi th  x - r a y  in tens i t i e s .  T h e  e n l v  : and  the  ketenes formed were  dist i l led a t  atmospher: 

, : suggested : s t ruc ture  o f  t e t r ag0na i  m a r t e n s : r e  t h a t  e x - :  p re s su re  and realist:lied under  v a c u u m .  The  bu lk  of t~ 
. . . .  .~alalnslthe obServed'density theinerease~of V 0 1 ~ e  with k e t o n e s  boiled 240*,300o;~and the  mel t ing point  vari~ 

: "  ' : . t h e  C:content ,  and  the elongation o f  1 Of the  crystal-  ':. f r0m:- -10_  " to ~ 8 0  ~ ; i t  i~:h~sumed tha~ mixed  ke t0~  
: lographic  axes m a y  be  descr ibed  as  f011ows- ~ t h e  wl.th 12-1-~ W acorns n a y e  been  formed: The  tract :q/  

• " ~ a -  -^-* :  . . . .  =-- , - -  '--- . . . . . .  o r, - -  : ~. .. . enminen  by  distillation of  the  ollginal f a t  acids rep'S, 
•.  : u ~ u ~ r ~ u ~ r ~ u  ~a~t~c~ ~ruup~. o~ . ~ retains s m u c a u y  :sent c, ,  c~, C~o, c~., c~,, c,~ and C~ f a t  acids E a e  

! : ~Stmrl:Utre:r:s~!~eebS~yeo°:en~ Fesact~hVwaTyh~ha~ f r a c t i o n  was  fndividua!ly conver ted in to  the  eerri 
spending ketones a t  t empera tu res  r a n g m  280 -600 the  axes of the  ~ groups paral le l  the  te t ragonal  a x i s  " g ? • 

of  the  lattice . ' . . a n d  the  average  yield amoun ted  to 70-80%. The 
• '- tones  were  not  ~miform,-as  ind ica ted 'by  the i r  rath~ 

~g poin t  Of t~ . 2510. - - - - - - .  X - R a y  inves t iga t ion  o n  t h e  Crysta l  dr!de boiling range i (50?-70°) .  The  melt in 
• " : . : S t r u c t u r e  of Hardened  S tee l .  ;/our. I r o n  Steel:Inst .  ketunes  increases w i th  t he  n u m b e r  of  C a toms  f r e ~  

" (London),  vol. 123, 1931, p. 445; Chore: A b s ,  vol. 25 --50~.:to - -62°  for  C~ ke~0nes, over - -10  ° t o  .-{-20 ° fo~ 
: 1931, p: 4502. : : t h e  Ca ketenes,  and to 32°-44 ° for  the  Ca ke ton~  

• .  X - r a y  study of  quenched Steeis confirmed the e~ 's t :  T h e  ke tenes  are  p a r t y  l iquids Of agreeable  o d o r  
,-: en:ce of  t he  te t ragonal  phase the  axia l  ra t io  of  which part ly:  waxl ike  substances"  they  migh t  find use a ~  

Ancreased wi th  increasing C content.  F ~ o m  a con- plast ielzers  and In t h e p e r £ m n e  industry.  ~.::~ 

thetic Gasoline Obtained by Fischer  r rocess .  Jour.  
Sac. C h e m .  Ind.  ( J a p a n ) ,  vol.  44, 1941, p p .  746-747; 
Chem. Abs., eel.  42, 1948, p. 2080. 
I f  the  m a t e r i a l  is found by  hydrogenat ion  to contain 

no a romat i c  hydrocarbons,  t he  following sho r t  proce- 
dure of t h e  analysis  gives a resu l t  accura te  enough. 
Frac t iena te  the  sample  into 4 p o r t i o n s :  (A) boiling 
np to 65°; ( B )  05~-105 °, (C)  105°-140  °, (D) .140°  to 
drY point.  Wash  each f rac t ion  wi th  2 eel, 8~% H~SO+, 
and in f rac t ious  (A) and (B)  consider the  loss as 
unsa tura ted  hydrocarbons  a n 4  rite r emainder  as  sat- 
urated. I n  f rac t ions  (C) and  (D) ,  wash  the remain-  
ing port ion with 3 vol. ,(19e~ H:SO,, and consider the 
final r emainder  a s  s a tu ra t ed  hYdrOcarbons, and  the 
balance a s  unsa tura ted .  
2~15. OIL A~n :GAs Jorn.~Ar~. Chicago Corporat ion to 

Build Car thage  Field Plant .  Vol. 43, No. 39, Febru-  
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2518. ~ .  A lbe r t a  c o m p a n y  P lans  G~s-Synthes is  
Plant .  Vel. 45, No. 5, !940, p. 6 ~ - 
Calgary  Oil Co. i s  r epor ted  to be erect ing a $100,000 

p i lo t  p l a n t  for  m a k i n g  gasoline f rom u a t u r a l  gas ,  
us ing a process s rdd  to be ent i re ly or iginal  w i t h  the  
developing company.  The  p l an t  will  h a v e  a capac i ty  
of  2,000,000 c u . ~  g a s  pe r  day ,  producing abou t  5 gal .  of  
gasoline pe r  1,000 cu. £2. I t  is expected to be  in oper-  
a t ion by fal l  according to the  Uni ted Sta tus  B u r e a u  
of Foreign and Domest ic  Commerce. 
2519. ~ .  Natura l -Gad  Invest igat ion by  the  Fed-  

eral  Power  Commission, Washington.  Vol. 45, No. 
8, 1946, pp. 60-61. 
Abs t rac t  of tes t imony by P. C. Keith,  p r e s iden t  of  

Hydrocarbon Research,  Inc. ,  on the  deve lopment  of  
processes for  m a k i n g  gasol ine f rom na tu r a l  gas  and  
f o r  gasifying and l iquefying coal. (See abs.  1718.) 
Fuel  reserves  as  of  J a n u a r y  1, 1940, i f  conver ted  into 

d r y 3  1945, p. 79 . . . .  c rude  oil, would m a k e  a total  of 0,326 billion bbl.~ : 
Chicago CorP.,.  Corpus Chr is t i ,  Win cons t ruc t  a divided ; 21 billion bbI: t r a in  crude, 25 billion bbl. f r o m  

cyc l ing-p lan t  in the Car thage  gas field E a s t  T e x a s  na tu ra l  gas, a n d  6,2S0 billion bbl. f rom coal synthes is : -~  : 
I t  is predic ted  t h a t  c0mmerc ia l  production o f  gasol ine 

capable of  processing 150,000,000 eu. f t . / day .  Pro- f rom na tu ra l  gas  a n d  f rom coal will take  place wi th in  
lira:navy p lans  have  beeu discuseed wi th  PAW Officials 5 yr.  Exper iments  had  been m a d e  in the  product ion 
for ins ta l l ing a Fiscber-Tropsch plant,  which would of city gas  f rom coal, and a g a s  had been obtained of 

: mark  the  1st  comn2ercinl ins ta l la t ion of this  type  for 
synthetic production of  liquid pe t ro leum products  f rom 600-900 B. t. u. a t  a cost  of $0.17 For 1,000 ca.  f t .  I t  is 

es t imated  tha t  g~as could be produced a t  W e s t  Virg in ia  • 
n a t u r a l  gas. coal mines  and t ranspor ted  to New York fo r  $0.242 pe r  
2516. ~ .  Fischer-Tropsch HYdrOcarbon syn-  1,000 on. ft .  By th i s  process, 10,000 tons of  coal  would  

thesis. Vol, 43, No. 47, 2945, p .214,  produce  about  200,000,000 cu. f t .  of gas. I t  is also 
This process  involves the  cata lyt ic  conversion of s tated t h a t  gasoline can  be made  f rom coal fo r  $0.00 pe r  

water  g a s  :or na tu r a l  gas into hydrocarbons.  Syn- gal., a ssuming  the  cos t  of  c0a l  a t  $2.00 pe r  ton. '2he 
thesis gas  is obtained thus : t ime  will  p robably  come in the  not-too-distant  fu tu re  ; 

• " " When this  price wilI  be competi t ive with p e t r o l e u m  and  
: i : : : : : :  : naturalgns : 

( 2 )  C I = ~ + H . - o = c o + 3 H : i  :~:- . . . . .  - : ' .  ~ 2520.  : S tanol ina  Synthol P lan t  NOw in E n g i -  :; 
: : - :  " -" " - reac ted  in this  - ro . .or t ion the  ~ neer ing  S tage .  y o l ,  45, No~ 37. 1947, p. 97;  Petrol .  : : 

~ Ix rn e ta~ermL~z~ure ~s~ ~ -- ~ ~ , -  :" he ' E n g ,  vol  18 No: 4.  19:t7, p. 2 4 -  Chem. a n d  En~.:• ~ ;i 
tendenc is to fo rm Cl-14 ann lowed m0*ecumr w~l-  . -- " o - o o ': : '  Y " ~ - -  ' : - -  - - m  ~ a  ~ e w s  vol 5 ,1v47  p 40 Petrol  Refiner  v o l . - 6 , : . • :  

: hydrocarbons Lower  vo o f  r l :  ann  n i g n e r  ~e p " : ' No ~' i 947"  ) 16~-169" . . . . .  . . . .  : 
: t a r e s  f o r m  m a i n l y  OH¢, especially wi th  N: as  catalyst .  : • -, :, t P : :  ~ • . . . . . .  : ' : ; 
: :~ : Fe cata lys ts  show the best  resu l t s  in synthesizing high- Stanol ind: 'Oi l  & G a s  Co.  reports t h a t  e n g i n e e r i n g  - i 

• Octane n u m b e r  products  ; i t  produces more  isoparaffinle work  i s  now under  w a y  on the p roposed  commerc ia l -  . ! 
; '  and  olefinie products  than  do ei ther  Co or  Ni ; a siu- Scale Synthel  p lan t  to be buil t  in the  Hugoton  ga s  field 
: tered Fe  .ca ta lys t  is repor ted as  the  most  efficient so in Southwestern Kansas .  I t  is expected to  obta in  a ! 

: f a r  developed in this  country.  The  mix tu re  of  charge  ' yield of 2.52 gaL of  high-quali ty gasoline a n d  0.42 gal. 
;~;~; gases for  react ion wi th  Fe  ca ta lys ts  should be r icher  . of dist i l late fuels f r o m  each 1;000 cu. f t .  o f  na tm:a l  gas : • 
: .. in CO, probably more  near ly  a 1 : 1 rat io:  Ni ca t a lys t  processed. T h e  plane is be ing  designed to process  : 
' tends to f o r m  "highly sa tu ra ted ,  low molecular-weight  a b o u t  100,000,000 cu .  f t .  pe r  day of  low-heat ing-value  :: 

'.::::: hydrocarbons ; Co also p r o d u c e s  sa tu ra ted  hydrocar-  gas  cur ren t ly  unsui table  for  sale as  fuel.  I n  t he  p r o -  
boas bu t  general ly  of  h igher  molecular  w e i g h t !  ; Ru posed process, feed gas is burned under  a p r e s su re  o f ,  
produces paraffins of ex t r eme ly  h igh  molecular  weight  300 p. s. i. wi th  re la t ively  pure  0~ to yield synthes is  gas  ~: 
Up t o  23 000. Lubr ica t ing  oils a re  made  by polymerlz- of  closely controlled composition. A yield is es t imated_ 
ing  01ef~us fo rmed  in the synthesis  w i t h  Fe  o r  other  of  l b b l .  of  crude synthet ic  oil and subs tan t ia l  amoun t s  .... 

! olelin~forming cata lys t ,  as  w i t h  A1Ch. • .F low Sheet .  of  oxygenated compounds f r o m  each 15,000 on. ft .  o f  : 
,- a . . . . . .  ~ - '  ^ - - n  M ~ r Fue l :F rom Na tu ra l  gas  charged to the  ]plant. The  synthesis is  c a r r i ed  o u t  : :  

~x'~. ~ .  m!gn-uc ta  e o~o ¢^ . ~  under  p r e s s u r e  in l a rge  flutd type r eac to r s  uti l izin~ 
~i.:::~ast ~ol .  4 3 ,  No i36 ,  1945, p p .  ~;a~ " ,  : ~ : :_  o Sch '~ a special pewdered-Fe  catalY, st. ~ : . ::: 
~:~:..~De~elopment is announced of th e ~iscber: '±~. p : 252i ~ Stanoi ind 'S,synthoi  P lan t  to be  i n  Op- :,.:.:: 
h~r0eess; which  makes 'p0ss tb le  the production .0r gass-  a t :on in "19~9, -voi 46 No 2 194:7 54 ' 
~i ine  f r o m  n a t u r a l , a s  ;with::a yie ld  5f. '80% and  an  e r  , , .  • ,:: • , , P -  - .  ~ 
h~'0ctane ~ 0  o f  75 motor  ~ (83 research)  fo r  about  $0.05 . According to ~'~ H Forrester ,  m a n a g e r  o~ manu~ac  ~ , 
! ~ r  ga l . ,  based on  na tu r a l  g a s  a t  $0.05 per : l ,000  f t .  ~, . t a r i ng  for  :s tanolind,  t h e  proposed synthol  :plan t oi l ,  
~:. and a p l an t  depreciat ion of  10%. The  new m e t h o d  i s  Stanolin d 0 i l  & Gas  Co., Kans. ,  will  be ~ rodue lng  gas~,!, : 
~ sa id  to overcome successfully the  problem of h e a t  dis- l ine ~rom na tu ra l  gas-on a commerciat, s eam m ± ~ o .  : 
~ Siltation a n d  accura te  t empera tu re  control. P r e w a r  The  new  p lan t  w i l l  produce 5,300 bbl. of  gasoline,  8 0 0  . 
~ = 4 ~ o a ~ f  yields by, the  t h e n  ex i s t ing  methods  were  ? of  fuel  oil ,  and  1,060 ¢)f l ight  hydrocarbons,  a n d  a b o u t  : 

appro ately oc ne No. gaso : n lb. of  emicais per day. E. Lattu of the 
,~ Kel logg  Co. is p repared  to bui ld  hydr0ca  Y " Tulsa  laboratories  sa id  t h a t  the  oxygenated compounds  

thesis p l a n t s  using the  process,  t~ecentiy s intered F~" f o r ~ e d  as  byproducts  w i l l  be useful in v a r i o u s  fields 
: .catalysts h a v e  been introduced,  resul t ing in a produe ~:of a mix tu re  of  va ry ing  molecular  weight  hydrocarbons  as  solvents, ant i f reeze preparations,  and  r a w  ma te r i a l s  

for  t h e  m a n u f a c t u r e  of  fine chemicals, i nc luded  a r e  
in w h i c h  isoparaffms and  even naphtheuic  and  arc- . 

" m a r i e  mix tu res  a r e  the  m a i n  const i tuents  i n s t e a d  of alcohols, ketenes,  organic acids, ~/nd a ldehydes .  
the p r e d o m i n a n t  normal  paraff ins  f o r m e d  w i t h  the  Co ' 2s22. . Survey of  Si tes  fur  Synthet ic  Fuels;  
and 1~i catalysts .  , " ' PlantS. Voi~ 47, No. 9,1948, pp. 42-43. 


